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1
ALKOXY COMPOUNDS FOR DISEASE
TREATMENT

CROSS-REFERENCE

This application is a continuation application of U.S.
patent application Ser. No. 13/111,679 filed on May 19,
2011, which claims the benefit of U.S. patent application
Ser. No. 12/287,039 filed on Oct. 3, 2008, which claims the
benefit of U.S. Provisional Application No. 60/977,957, filed
Oct. 5, 2007; U.S. Provisional Application No. 61/066,353,
filed Feb. 19, 2008; U.S. Provisional Application No.
61/043,127, filed Apr. 7, 2008; U.S. Provisional Application
No. 61/051,657, filed May 8, 2008; and U.S. Provisional
Application No. 61/060,083, filed Jun. 9, 2008, each of
which is incorporated herein by reference in its entirety.

BACKGROUND

Neurodegenerative diseases, such as glaucoma, macular
degeneration, and Alzheimer’s disease, affect millions of
patients throughout the world. Because the loss of quality of
life associated with these diseases is considerable, drug
research and development in this area is of great importance.

Age-related macular degeneration (AMD) affects
between ten and fifteen million patients in the United States,
and it is the leading cause of blindness in aging populations
worldwide. AMD affects central vision and causes the loss
of photoreceptor cells in the central part of retina called the
macula. Macular degeneration can be classified into two
types: dry-form and wet-form. The dry-form is more com-
mon than the wet; about 90% of age-related macular degen-
eration patients are diagnosed with the dry-form. The wet-
form of the disease and geographic atrophy, which is the
end-stage phenotype of dry-form AMD, causes the most
serious vision loss. All patients who develop wet-form AMD
are believed to previously have developed dry-form AMD
for a prolonged period of time. The exact causes of AMD are
still unknown. The dry-form of AMD may result from the
senescence and thinning of macular tissues associated with
the deposition of pigment in the macular retinal pigment
epithelium. In wet-form AMD, new blood vessels grow
beneath the retina, form scar tissue, bleed, and leak fluid.
The overlying retina can be severely damaged, creating
“blind” areas in the central vision.

For the vast majority of patients who have the dry-form of
AMD, no effective treatment is yet available. Because the
dry-form of AMD precedes development of the wet-form of
AMD, therapeutic intervention to prevent or delay disease
progression in the dry-form AMD would benefit patients
with dry-form of AMD and might reduce the incidence of
the wet-form of AMD.

Decline of vision noticed by the patient or characteristic
features detected by an ophthalmologist during a routine eye
exam may be the first indicator of AMD. The formation of
“drusen,” or membranous debris beneath the retinal pigment
epithelium of the macula is often the first physical sign that
AMD is developing. Late symptoms include the perceived
distortion of straight lines and, in advanced cases, a dark,
blurry area or area with absent vision appears in the center
of vision; and/or there may be color perception changes.

Different forms of genetically-linked macular degenera-
tions may also occur in younger patients. In other macu-
lopathies, factors in the disease are heredity, nutritional,
traumatic, infection, or other ecologic factors.

Glaucoma is a broad term used to describe a group of
diseases that causes a slowly progressive visual field loss,
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usually asymptomatically. The lack of symptoms may lead
to a delayed diagnosis of glaucoma until the terminal stages
of the disease. The prevalence of glaucoma is estimated to
be 2.2 million in the United States, with about 120,000 cases
of blindness attributable to the condition. The disease is
particularly prevalent in Japan, which has four million
reported cases. In many parts of the world, treatment is less
accessible than in the United States and Japan, thus glau-
coma ranks as a leading cause of blindness worldwide. Even
if subjects afflicted with glaucoma do not become blind,
their vision is often severely impaired.

The progressive loss of peripheral visual field in glau-
coma is caused by the death of ganglion cells in the retina.
Ganglion cells are a specific type of projection neuron that
connects the eye to the brain. Glaucoma is usually accom-
panied by an increase in intraocular pressure. Current treat-
ment includes use of drugs that lower the intraocular pres-
sure; however, contemporary methods to lower the
intraocular pressure are often insufficient to completely stop
disease progression. Ganglion cells are believed to be sus-
ceptible to pressure and may suffer permanent degeneration
prior to the lowering of intraocular pressure. An increasing
number of cases of normal-tension glaucoma are observed in
which ganglion cells degenerate without an observed
increase in the intraocular pressure. Current glaucoma drugs
only treat intraocular pressure and are ineffective in pre-
venting or reversing the degeneration of ganglion cells.

Recent reports suggest that glaucoma is a neurodegenera-
tive disease, similar to Alzheimer’s disease and Parkinson’s
disease in the brain, except that it specifically affects retinal
neurons. The retinal neurons of the eye originate from
diencephalon neurons of the brain. Though retinal neurons
are often mistakenly thought not to be part of the brain,
retinal cells are key components of the central nervous
system, interpreting the signals from the light-sensing cells.

Alzheimer’s disease (AD) is the most common form of
dementia among the elderly. Dementia is a brain disorder
that seriously affects a person’s ability to carry out daily
activities. Alzheimer’s is a disease that affects four million
people in the United States alone. It is characterized by a loss
of nerve cells in areas of the brain that are vital to memory
and other mental functions. Currently available drugs can
ameliorate AD symptoms for a relatively finite period of
time, but no drugs are available that treat the disease or
completely stop the progressive decline in mental function.
Recent research suggests that glial cells that support the
neurons or nerve cells may have defects in AD sufferers, but
the cause of AD remains unknown. Individuals with AD
seem to have a higher incidence of glaucoma and age-related
macular degeneration, indicating that similar pathogenesis
may underlie these neurodegenerative diseases of the eye
and brain. (See Giasson et al., Free Radic. Biol. Med.
32:1264-75 (2002); Johnson et al., Proc. Natl. Acad. Sci.
US4 99:11830-35 (2002); Dentchev et al., Mol. Vis. 9:184-
90 (2003)).

Neuronal cell death underlies the pathology of these
diseases. Unfortunately, very few compositions and methods
that enhance retinal neuronal cell survival, particularly pho-
toreceptor cell survival, have been discovered. A need
therefore exists to identify and develop compositions that
can be used for treatment and prophylaxis of a number of
retinal diseases and disorders that have neuronal cell death
as a primary, or associated, element in their pathogenesis.

In vertebrate photoreceptor cells, the irradiance of a
photon causes isomerization of 11-cis-retinylidene chro-
mophore to all-trans-retinylidene and uncoupling from the
visual opsin receptors. This photoisomerization triggers con-



US 9,458,088 B2

3

formational changes of opsins, which, in turn, initiate the
biochemical chain of reactions termed phototransduction
(Filipek et al., Annu. Rev. Physiol. 65:851-79 (2003)).
Regeneration of the visual pigments requires that the chro-
mophore be converted back to the 11-cis-configuration in the
processes collectively called the retinoid (visual) cycle (see,
e.g., McBee et al., Prog. Retin. Eve Res. 20:469-52 (2001)).
First, the chromophore is released from the opsin and
reduced in the photoreceptor by retinol dehydrogenases. The
product, all-trans-retinol, is trapped in the adjacent retinal
pigment epithelium (RPE) in the form of insoluble fatty acid
esters in subcellular structures known as retinosomes
(Imanishi et al., J. Cell Biol. 164:373-87 (2004)).

In Stargardt’s disease (Allikmets et al., Nat Genet.
15:236-46 (1997)), a disease associated with mutations in
the ABCR transporter that acts as a flippase, the accumula-
tion of all-trans-retinal may be responsible for the formation
of a lipofuscin pigment, A2E, which is toxic towards retinal
pigment epithelial cells and causes progressive retinal
degeneration and, consequently, loss of vision (Mata et al.,
Proc. Natl. Acad. Sci. USA 97:7154-59 (2000); Weng et al.,
Cell 98:13-23 (1999)). Treating patients with an inhibitor of
retinol dehydrogenases, 13-cis-RA (Isotretinoin, Accu-
tane®, Roche), has been considered as a therapy that might
prevent or slow the formation of A2E and might have
protective properties to maintain normal vision (Radu et al.,
Proc. Natl. Acad. Sci. USA 100:4742-47 (2003)). 13-cis-RA
has been used to slow the synthesis of 11-cis-retinal by
inhibiting 11-cis-RDH (Law et al., Biochem. Biophys. Res.
Commun. 161:825-9 (1989)), but its use can also be asso-
ciated with significant night blindness. Others have pro-
posed that 13-cis-RA works to prevent chromophore regen-
eration by binding RPE65S, a protein essential for the
isomerization process in the eye (Gollapalli et al., Proc.
Natl. Acad. Sci. USA 101:10030-35 (2004)). Gollapalli et al.
reported that 13-cis-RA blocked the formation of A2E and
suggested that this treatment may inhibit lipofuscin accu-
mulation and, thus, delay either the onset of visual loss in
Stargardt’s disease or age-related macular degeneration,
which are both associated with retinal pigment-associated
lipofuscin accumulation. However, blocking the retinoid
cycle and forming unliganded opsin may result in more
severe consequences and worsening of the patient’s prog-
nosis (see, e.g., Van Hooser et al., J. Biol. Chem. 277:19173-
82 (2002); Woodruff et al., Nat. Genet. 35:158-164 (2003)).
Failure of the chromophore to form may lead to progressive
retinal degeneration and may produce a phenotype similar to
Leber Congenital Amaurosis (LCA), which is a very rare
genetic condition affecting children shortly after birth.

BRIEF SUMMARY OF THE INVENTION

A need exists in the art for an effective treatment for
treating ophthalmic diseases or disorders resulting in oph-
thalmic dysfunction including those described above. In
particular, there exists a pressing need for compositions and
methods for treating Stargardt’s disease and age-related
macular degeneration (AMD) without causing further
unwanted side effects such as progressive retinal degenera-
tion, LCA-like conditions, night blindness, or systemic
vitamin A deficiency. A need also exists in the art for
effective treatments for other ophthalmic diseases and dis-
orders that adversely affect the retina.

In one embodiment is a compound of Formula (A) or
tautomer, stereoisomer, geometric isomer or a pharmaceu-
tically acceptable solvate, hydrate, salt, N-oxide or prodrug
thereof:
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Formula (A)
R¥),
|\ AN R R
RS RIZ
~o F , N
ll{ll
wherein
7 is —CR)R)—CRHR*)—, —X—CR*)(R*?)—,

—CRHR')Y—CRHR)—CR*HR?*)— or —X—C
RHR¥*)—CRHR*)—

R! and R? are each independently selected from hydrogen,
halogen, C,-Cs alkyl, fluoroalkyl, —OR® or —NR"R?; or
R! and R? together form an oxo;

R>! and R?? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R3S and R*” are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NR’R?; or
R3¢ and R?7 together form an oxo; or optionally, R*® and
R! together form a direct bond to provide a double bond;
or optionally, R*>® and R! together form a direct bond, and
R?7 and R? together form a direct bond to provide a triple
bond;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R®> and R* together with the
carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R’ is Cs-C, 5 alkyl or carbocyclyalkyl;

R” and R® are each independently selected from hydrogen,

alkyl, carbocyclyl, heterocyclyl, —C(=0)R'?, SO,R*?,

CO,R"? or SO,NR**R?’; or R” and R® together with the

nitrogen atom to which they are attached, form an N-het-

erocyclyl;
is —O0— —S— —S(=0)— —S=0),—,

—NR?**)—, —C(=0)—, —C(=CH,)—, —C(=N—

NR?**)—, or —C(=N—OR**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyelyl; or R® and R*® form an oxo; or optionally, R® and
R! together form a direct bond to provide a double bond;
or optionally, R® and R' together form a direct bond, and
R'° and R? together form a direct bond to provide a triple
bond;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R**, —C(NH)NH,, SO,R*,
CO,R* or SO,NR**R?’; or R and R'?, together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl;

each R*®, R*? and R* is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

RS, R, R3°, R** and R?® are each independently hydrogen
or alkyl;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R*?, SO,R*?,
CO,R*? or SO,NR*°R?*7; or R* and R*! together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl; and

each R**, R?*®) R, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

X
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each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4; with the
provision that R® is not 2-(cyclopropyl)-1-ethyl or an
unsubstituted normal alkyl.

In another embodiment is the compound of Formula (A),
wherein

Z is —CR)R')—CRHR?)— —X—CR™"R?)—,
—CR* )R —CRHRH—CR*HR*")— or —X—C
R*(R?)—CRHRH—

R! and R? are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R! and R? together form an oxo;

R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R?*%and R?” are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R3¢ and R*’ together form an oxo;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R* and R* together with the
carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R is C,-C, 5 alkyl or carbocyclyalkyl;

R’ and R® are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=O)R'?, SO,R*?,
CO,R'? or SO,NR**R?%; or R” and R® together with the
nitrogen atom to which they are attached, form an N-het-

erocyclyl;
X is 4075 7875 78(:0)75 78(:0)275
7N(R3 0)75 4C(:O)7s 7C(:CH2)75 7C(:N7

NR?**)—, or —C(=N—OR**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR', —NR*°R?! or car-
bocyelyl; or R® and R'® form an oxo;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R**, SO,R**, CO,R** or
SO,NR**R*; or R!! and R*?, together with the nitrogen
atom to which they are attached, form an N-heterocyclyl;

each R', R*? and R* is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

RS, R, R*°, R** and R*® are each independently hydrogen
or alkyl;

R?° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R?*?, SO,R**,
CO,R?? or SO,NR?*°R?’; or R*° and R*' together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl; and

each R** R?°, R?S, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4.

In a further embodiment is the compound having the

structure of Formula (B),

Formula (B)
R¥),
|\ AN R R
RS R12
~o ay Ir/
R

10

15

20

25

30

35

40

45

50

55

60

65

6

wherein

Z is —CRMHR')—CR)NR*)— or —O—CR*H(R>*)—;

R! and R? are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NRR®; or
R! and R? together form an oxo;

R>!' and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R and R* together form an imino;

R is Cs-C, 5 alkyl or carbocyclyalkyl;

R” and R® are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R**; or R” and R®, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R'° together form an oxo;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R*; or R'' and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; and

each R'?, R*? and R* is independently selected from alkyl,
alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl or hetero-
cyclyl;

R®, R*, and R** are each independently hydrogen or alkyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R*?*; or R*° and R*', together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl; and

each R** R?*, R?*S, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl.

In a further embodiment is the compound having the

structure of Formula (C),

Formula (C)

RI4 RIS R! R2 Il{“
16 |
R o / N\Rlz
RV R
RIS Rl R’ R*
wherein

R! and R? are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NR’R?; or
R! and R? together form an oxo;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R” and R® are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R**; or R” and R®, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R'° together form an oxo;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R*; or R'' and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

each R'?, R*? and R* is independently selected from alkyl,
alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl or hetero-

cyclyl;
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R®, R'® and R** are each independently hydrogen or alkyl;

R?° and R*! are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R??; or R*° and R*', together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl; and

each R**, R*®) R*, R*’, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

R'* and R"* are each independently selected from hydrogen
or alkyl;

R'%and R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or R'® and R'7, together
with the carbon to which they are attached form a carbo-
cyclyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4; and

R'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl.

In a further embodiment is the compound of Formula (C),
wherein n is 0 and each of R'! and R'? is hydrogen.

In a further embodiment is the compound of Formula (C),
wherein each of R®, R*, R* and R'® is hydrogen.

In a further embodiment is the compound of Formula (C),
wherein,

R! and R? are each independently selected from hydrogen,
halogen, C,-C; alkyl, or —ORS;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, or —OR'; or R” and R*° together form an
0X0;

R® and R'? are each independently hydrogen or alkyl;

R'¢ and R'7, together with the carbon to which they are
attached form a carbocyclyl; and

R'® is selected from a hydrogen, alkoxy or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R'® and R'7, together with the carbon to which they
are attached, form a cyclohexyl or cycloheptyl and R'® is
hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R'® and R'7, together with the carbon to which they
are attached, form a cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, or cyclooctyl, and R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R is hydrogen and R'? is —C(=0)R**, wherein
R is alkyl.

In a further embodiment is the compound of Formula (C),
wherein
R! and R? are each independently selected from hydrogen,

halogen, C,-C; alkyl, or —ORS;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, or —OR'®; or R” and R'° together form an
0X0;

R® and R*® are each independently selected from hydrogen
or alkyl;

R'®and R'7, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R'® is hydrogen, hydroxy or alkoxy.

In a further embodiment is the compound of Formula (C),
wherein
nis 0;

R'%and R'7, together with the carbon atom to which they are
attached, form a cyclopentyl, cyclohexyl or cyclohexyl;
and

R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein
R! and R? are each independently selected from hydrogen,

halogen, C,-C; alkyl or —ORS;
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R® and R'° are each independently selected from hydrogen,
halogen, alkyl, or —OR'?; or R? and R*° together form an
0X0;

R® and R'® are each independently hydrogen or alkyl;

R'S and R'7 is independently selected from C,-C,; alkyl;
and

R'® is hydrogen, hydroxy or alkoxy.

In an additional embodiment is the compound having the
structure of Formula (D),

Formula (D)
®R¥),

R4 RIS |\\ R} R Il{“

RY N
o 2o Sri2
RV
RIS R® R*
wherein,

R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, or —C(=0)R**; or R and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

R?* is selected from alkyl, alkenyl, aryl, carbocyclyl, het-
eroaryl or heterocyclyl;

R'* and R'* are each independently selected from hydrogen
or alkyl;

R'Sand R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or R*® and R'7, together
with the carbon atom to which they are attached, form a
carbocyclyl;

R'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl;

R** is hydrogen or alkyl; and
each R*® is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4.
In a further embodiment is the compound of Formula (D),
wherein n is 0 and each of R'! and R'? is hydrogen.

In a further embodiment is the compound of Formula (D),
wherein each R®, R*, R'* and R'* is hydrogen.

In a further embodiment is the compound of Formula (D),
wherein

R?*! and R** are each independently hydrogen, or C,-Cj
alkyl;

R and R'”, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R'® is hydrogen, hydroxy, or alkoxy.
In a further embodiment is the compound of Formula (C),
wherein R'¢ and R'7, together with the carbon atom to which

they are attached form cyclopentyl, cyclohexyl or cyclohep-
tyl and R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (D),
wherein R*! and R*? are each independently selected from
hydrogen, or C,-C; alkyl; and R*® is hydrogen, hydroxy or
alkoxy.
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In a further embodiment is the compound of Formula (E),

Formula (E)
®R¥),
RI4 RIS |\\ R} R Il{“
RY N
. o 7 x SRR
R RIS R R*
wherein
X is —S—, —S(=0)—, —S(=0),—, —N(R**)—,
—C(=0)—, —C(=CH,)—, —C(=N—NR**)—, or

—C(=N—0OR**)—;

R>! and R*? are each independently selected from hydrogen,
C,-C4 alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, or —C(=O)R**; or R and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

R?? is selected from alkyl, alkenyl, aryl, carbocyclyl, het-
eroaryl or heterocyclyl;

R'*and R'’ are each independently selected from hydrogen
or alkyl;

R'%and R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or R*® and R'7, together
with the carbon atom to which they are attached, form a
carbocyclyl;

R*°, R** and R?® are each independently hydrogen or alkyl;

R'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4.

In a further embodiment is the compound of Formula (E),
wherein n is 0 and each R and R'? is hydrogen.

In a further embodiment is the compound of Formula (E),
wherein each R?, R*, R'* and R'” is hydrogen.

In a further embodiment is the compound of Formula (E),
wherein
R?! and R** are each independently hydrogen, or C,-Cj

alkyl;

R'%and R'7, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R!'® is hydrogen, hydroxy, or alkoxy.

In a further embodiment is the compound of Formula (E),
wherein R'¢ and R'7, together with the carbon atom to which
they are attached form cyclopentyl, cyclohexyl or cyclohep-
tyl and R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (E),
wherein, R*' and R*? are each independently selected from
hydrogen, or C,-Cs alkyl; and R'® is hydrogen, hydroxy or
alkoxy.

In an additional embodiment is the compound of Formula
(A), selected from the group consisting of:

NHy,
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In yet other embodiments, a compound is provided that
has a structure of Formula (I):

/©\ 54 Il{“

Rs N

\O X)S( ~ Ris
R; Ry

3

Formula (I)

as a tautomer or a mixture of tautomers, or as a pharma-
ceutically acceptable salt, hydrate, solvate, N-oxide or pro-
drug thereof, wherein:

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR- R4 or
carbocyclyl; or

R, and R, form an oxo;

R; and R, are each the same or different and independently
hydrogen or alkyl;

Rs is C5-Cy 5 alkyl or carbocyclylalkyl;

R is hydrogen or alkyl;

R, and Ry are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R;; or

R, and Ry, together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

X is —C(Ry)(R;,)— or —O—;

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR- R4 or
carbocyclyl; or Ry and R, form an oxo;

R,, and R, are each the same or different and independently
hydrogen, alkyl, or —C(—O)R;; or

R,, and R,,, together with the nitrogen atom to which they
are attached, form an N-heterocyclyl; and

R,; is alkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl or
heterocyclyl.

Also provided are compounds having structures of any of
Formulae (II), (Ila), or (IIb):
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Formula (II)
Ry Rys Ry R Il{“
o X)% \Rlz
Ri7 Rig R; Ry
Formula (Ila)
1
Ry Rys Ri R |
R N
16 o ~gn
Ry7 Ryg Ro RpoRs Ry
Formula (IIb)
Rig Rys Ry R Il{“
0 O)$< \Rlz
R Rig R3; Ry

wherein, R;, R, Ry, R\, Rs, R, Ry, Ry, R0 Ry Rys, Ry,
R,, and R, are as defined above and herein (see Detailed
Description).

In an additional embodiment is a pharmaceutical compo-
sition comprising a pharmaceutically acceptable carrier and
a compound disclosed herein, including without limitation a
compound of any one of Formulae (A)-(E), (I), (Ila), (IIb),
and their respective substructures thereof.

In yet another embodiment is a compound that inhibits
11-cis-retinol production with an IC,, of about 1 uM or less
when assayed in vitro, utilizing extract of cells that express
RPEG65 and LRAT, wherein the extract further comprises
CRALBP, wherein the compound is stable in solution for at
least about 1 week at room temperature. In a specific
embodiment, the compound inhibits 11-cis-retinol produc-
tion with an IC;,, of about 100 nM or less when assayed in
vitro, utilizing extract of cells that express RPE65 and
LRAT, wherein the extract further comprises CRALBP,
wherein the compound is stable in solution for at least about
1 week at room temperature. In a further embodiment, the
compound inhibits 11-cis-retinol production with an IC;, of
about 10 nM or less when assayed in vitro, utilizing extract
of cells that express RPE65 and LRAT, wherein the extract
further comprises CRALBP, wherein the compound is stable
in solution for at least about 1 week, 1 month, 2 months, 4
months, 6 months, 8 months, 10 months, 1 year, 2 years, 5
years or longer, at room temperature.

In an additional embodiment is a non-retinoid compound
that inhibits an isomerase reaction resulting in production of
11-cis retinol, wherein said isomerase reaction occurs in
RPE, and wherein said compound has an ED,, value of 1
mg/kg or less when administered to a subject. In a further
embodiment is a non-retinoid compound wherein the EDs
value is measured after administering a single dose of the
compound to said subject for about 2 hours or longer. In an
additional embodiment the compound is an alkoxyphenyl-
linked amine compound. In a further embodiment the com-
pound is a non-retinoid compound.

In a further embodiment is a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
compound that inhibits 11-cis-retinol production with an
IC,, of about 1 or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein the
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extract further comprises CRALBP, wherein the compound
is stable in solution for at least about 1 week at room
temperature. In an additional embodiment is a pharmaceu-
tical composition comprising a pharmaceutically acceptable
carrier and a non-retinoid compound that inhibits an
isomerase reaction resulting in production of 11-cis retinol,
wherein said isomerase reaction occurs in RPE, and wherein
said compound has an ED,, value of 1 mg/kg or less when
administered to a subject.

In another embodiment, the present invention provides a
method of modulating chromophore flux in a retinoid cycle
comprising introducing into a subject a compound disclosed
herein, including a compound of any one of Formulae
(A)-(E), (), (Ila), (Ib), and their respective substructures
thereof. In a further embodiment the method results in a
reduction of lipofuscin pigment accumulated in an eye of the
subject. In yet another embodiment the lipofuscin pigment is
N-retinylidene-N-retinyl-ethanolamine (A2E).

In yet another embodiment is a method for treating an
ophthalmic disease or disorder in a subject, comprising
administering to the subject compounds or the pharmaceu-
tical composition described herein. In a further embodiment,
the ophthalmic disease or disorder is age-related macular
degeneration or Stargardt’s macular dystrophy. In yet
another embodiment the method results in a reduction of
lipofuscin pigment accumulated in an eye of the subject. In
yet another embodiment the lipofuscin pigment is N-reti-
nylidene-N-retinyl-ethanolamine (A2E).

In additional embodiments, the ophthalmic disease or
disorder is selected from retinal detachment, hemorrhagic
retinopathy, retinitis pigmentosa, cone-rod dystrophy, Sors-
by’s fundus dystrophy, optic neuropathy, inflammatory reti-
nal disease, diabetic retinopathy, diabetic maculopathy, reti-
nal blood vessel occlusion, retinopathy of prematurity, or
ischemia reperfusion related retinal injury, proliferative vit-
reoretinopathy, retinal dystrophy, hereditary optic neuropa-
thy, Sorsby’s fundus dystrophy, uveitis, a retinal injury, a
retinal disorder associated with Alzheimer’s disease, a reti-
nal disorder associated with multiple sclerosis, a retinal
disorder associated with Parkinson’s disease, a retinal dis-
order associated with viral infection, a retinal disorder
related to light overexposure, myopia, and a retinal disorder
associated with AIDS.

In a further embodiment is a method of inhibiting dark
adaptation of a rod photoreceptor cell of the retina compris-
ing contacting the retina with a compound disclosed herein,
including a compound of any one of Formulae (A)-(E), (),
(Ia), (IIb), and their respective substructures thereof.

In an additional embodiment is a method of inhibiting
regeneration of rhodopsin in a rod photoreceptor cell of the
retina comprising contacting the retina with a compound of
any one of Formulae (A)-(E), (I), (Ila), (IIb), and their
respective substructures thereof, a compound that inhibits
11-cis-retinol production with an IC;, of about 1 uM or less
when assayed in vitro, utilizing extract of cells that express
RPE65 and LRAT, wherein the extract further comprises
CRALBP, wherein the compound is stable in solution for at
least about 1 week at room temperature, or a non-retinoid
compound that inhibits an isomerase reaction resulting in
production of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED;,
value of 1 mg/kg or less when administered to a subject.

In a further embodiment is a method of reducing ischemia
in an eye of a subject comprising administering to the
subject a pharmaceutical composition of a compound of any
one of Formulae (A)-(E), (1), (I1a), (IIb), and their respective
substructures thereof, a compound that inhibits 11-cis-reti-
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nol production with an IC5, of about 1 uM or less when
assayed in vitro, utilizing extract of cells that express RPE65
and LRAT, wherein the extract further comprises CRALBP,
wherein the compound is stable in solution for at least about
1 week at room temperature, or a non-retinoid compound
that inhibits an isomerase reaction resulting in production of
11-cis retinol, wherein said isomerase reaction occurs in
RPE, and wherein said compound has an EDs, value of 1
mg/kg or less when administered to a subject. In a further
embodiment, the pharmaceutical composition is adminis-
tered under conditions and at a time sufficient to inhibit dark
adaptation of a rod photoreceptor cell, thereby reducing
ischemia in the eye.

In a further embodiment is a method of inhibiting neo-
vascularization in the retina of an eye of a subject compris-
ing administering to the subject a pharmaceutical composi-
tion of a compound of any one of Formulae (A)-(E), (D),
(IIa), (1Ib), and their respective substructures thereof. In a
specific embodiment, the pharmaceutical composition is
administered under conditions and at a time sufficient to
inhibit dark adaptation of a rod photoreceptor cell, thereby
inhibiting neovascularization in the retina.

In a further embodiment is a method of inhibiting degen-
eration of a retinal cell in a retina comprising contacting the
retina with a pharmaceutical composition comprising a
compound of Formula (A), or a compound that inhibits
11-cis-retinol production with an IC,, of about 1 uM or less
when assayed in vitro, utilizing extract of cells that express
RPEG65 and LRAT, wherein the extract further comprises
CRALBP, wherein the compound is stable in solution for at
least about 1 week at room temperature, or a non-retinoid
compound that inhibits an isomerase reaction resulting in
production of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED;,
value of 1 mg/kg or less when administered to a subject. In
a further embodiment, the pharmaceutical composition is
administered under conditions and at a time sufficient to
inhibit dark adaptation of a rod photoreceptor cell, thereby
reducing ischemia in the eye. In a specific embodiment is the
method wherein the retinal cell is a retinal neuronal cell. In
a certain embodiment, the retinal neuronal cell is a photo-
receptor cell

In another embodiment, a method is provided for treating
an ophthalmic disease or disorder in a subject, comprising
administering to the subject a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
compound having a structure of any of Formulae (I), (I),
(I1a), or (IIb) as described above and herein. In one embodi-
ment, the ophthalmic disease or disorder is a retinal disease
or disorder. In specific embodiments, the retinal disease or
disorder is age-related macular degeneration or Stargardt’s
macular dystrophy. In another embodiment, the ophthalmic
disease or disorder is selected from retinal detachment,
hemorrhagic retinopathy, retinitis pigmentosa, optic neu-
ropathy, inflammatory retinal disease, proliferative vitreo-
retinopathy, retinal dystrophy, hereditary optic neuropathy,
Sorsby’s fundus dystrophy, uveitis, a retinal injury, a retinal
disorder associated with Alzheimer’s disease, a retinal dis-
order associated with multiple sclerosis, a retinal disorder
associated with Parkinson’s disease, a retinal disorder asso-
ciated with viral infection, a retinal disorder related to light
overexposure, and a retinal disorder associated with AIDS.
In yet another embodiment, the ophthalmic disease or dis-
order is selected from diabetic retinopathy, diabetic macu-
lopathy, retinal blood vessel occlusion, retinopathy of pre-
maturity, or ischemia reperfusion related retinal injury.
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Further provided is a method of reducing lipofuscin
pigment accumulated in a subject’s retina comprising
administering to the subject a pharmaceutical composition
described here. In one embodiment the lipofuscin pigment is
N-retinylidene-N-retinyl-ethanolamine (A2E).

In another embodiment, a method of inhibiting at least
one visual cycle trans-cis isomerase in a cell is provided,
wherein the method comprises contacting the cell with a
compound having a structure of any of Formulae (I), (II),
(IIa), or (IIb) as described herein, thereby inhibiting the at
least one visual cycle trans-cis isomerase. In one certain
embodiment, the cell is a retinal pigment epithelial (RPE)
cell.

Also provided herein in another embodiment is a method
of inhibiting at least one visual cycle trans-cis isomerase in
a subject comprising administering to the subject a pharma-
ceutical composition comprising a pharmaceutically accept-
able carrier and a compound having a structure of any of
Formulae (I), (II), (Ila), or (IIb) as described herein. In
certain embodiments, the subject is a human or is a non-
human animal.

In particular embodiments of the methods described
above and herein, accumulation of lipofuscin pigment is
inhibited in an eye of the subject and in certain particular
embodiments, the lipofuscin pigment is N-retinylidene-N-
retinyl-ethanolamine (A2E). In other certain embodiments,
degeneration of a retinal cell is inhibited. In a specific
embodiment, the retinal cell is a retinal neuronal cell,
wherein the retinal neuronal cell is a photoreceptor cell, an
amacrine cell, a horizontal cell, a ganglion cell, or a bipolar
cell. In another specific embodiment, the retinal cell is a
retinal pigment epithelial (RPE) cell.

In an additional embodiment is a pharmaceutical compo-
sition comprising a pharmaceutically acceptable carrier and
a compound of Formula (A) or tautomer, stereoisomer,
geometric isomer, or pharmaceutically acceptable solvate,
hydrate, salt, N-oxide or prodrug thereof:

Formula (A)
®R?),
|\ \ R3S R4
RS\O F , N/R12
Il{ll
wherein,
7 is —CRHR)—CRHR*)—, —X—CR*)(R?)—,
—CROHR)Y—CRHRH>—CR*)R*")— or —X—C

R¥HR¥)—CRHR?)—

R! and R? are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R! and R? together form an oxo;

R>! and R*? are each independently selected from hydrogen,
C,-C4 alkyl, or fluoroalkyl;

R?*%and R?” are each independently selected from hydrogen,
halogen, C,-C5 alkyl, fluoroalkyl, —OR® or —NR’R¥; or
R?S and R>” together form an oxo; or optionally, R*>® and
R! together form a direct bond to provide a double bond,;
or optionally, R* and R! together form a direct bond, and
R37 and R? together form a direct bond to provide a triple
bond;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R® and R* together with the
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carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R is C5-C, 5 alkyl or carbocyclyalkyl;

R’ and R® are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(—=O)R'?, SO,R"3,
CO,R"? or SO,NR**R?’; or R” and R® together with the
nitrogen atom to which they are attached, form an N-het-

erocyclyl;
X is —O0— —S— —S=0)— —S0),—,
7N(R30)75 4C(:O)7s 7C(:CH2)75 7C(:N7

NR?**)—, or —C(=N—OR**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R*® form an oxo; or optionally, R and
R! together form a direct bond to provide a double bond;
or optionally, R® and R! together form a direct bond, and
R'° and R? together form a direct bond to provide a triple
bond;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R**, —C(NH)NH,, SO,R*,
CO,R* or SO,NR?**R?’; or R and R'?, together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl;

each R'®, R*? and R* is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

R® R'?, R*°, R** and R*® are each independently hydrogen
or alkyl;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R*?, SO,R*?,
CO,R*? or SO,NR*°R?7; or R*° and R*! together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl;

each R**, R?*®) R, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and

nis 0, 1, 2, 3, or 4; with the provision that R® is not
2-(cyclopropyl)-1-ethyl or an unsubstituted normal alkyl.
In an additional embodiment is a non-retinoid compound

that inhibits an isomerase reaction resulting in production of
11-cis retinol, wherein said isomerase reaction occurs in
RPE, and wherein said compound has an ED,, value of 1
mg/kg or less when administered to a subject. In a further
embodiment is the non-retinoid compound wherein the EDs,
value is measured after administering a single dose of the
compound to said subject for about 2 hours or longer. In a
further embodiment is the non-retinoid compound, wherein
the non-retinoid compound is an alkoxyl compound. In an
additional embodiment is a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
non-retinoid compound as described herein. In an additional
embodiment is a method for treating an ophthalmic disease
or disorder in a subject, comprising administering to the
subject a pharmaceutical composition comprising a pharma-
ceutically acceptable carrier and a non-retinoid compound as
described herein.

In an additional embodiment is a compound that inhibits
11-cis-retinol production with an IC,, of about 1 uM or less
when assayed in vitro, utilizing extract of cells that express
RPEG65 and LRAT, wherein the extract further comprises
CRALBP, wherein the compound is stable in solution for at
least about 1 week at room temperature. In a further embodi-
ment, the compound inhibits 11-cis-retinol production with
an [Cs, of about 0.1 pM or less. In a further embodiment, the
compound inhibits 11-cis-retinol production with an IC;, of
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about 0.01 uM or less. In a further embodiment, the com-
pound that inhibits 11-cis-retinol production is a non-ret-
inoid compound. In an additional embodiment is a pharma-
ceutical composition comprising a pharmaceutically
acceptable carrier and a compound that inhibits 11-cis-
retinol production as described herein. In an additional
embodiment is a method for treating an ophthalmic disease
or disorder in a subject, comprising administering to the
subject a pharmaceutical composition comprising a pharma-
ceutically acceptable carrier and a compound that inhibits
11-cis-retinol production as described herein. In an addi-
tional embodiment is a method of modulating chromophore
flux in a retinoid cycle comprising introducing into a subject
a compound that inhibits 11-cis-retinol production as
described herein.

In an additional embodiment is a method for treating an
ophthalmic disease or disorder in a subject, comprising
administering to the subject a compound of Formula (F) or
tautomer, stereoisomer, geometric isomer or a pharmaceu-
tically acceptable solvate, hydrate, salt, N-oxide or prodrug
thereof:

Formula (F)
®R?),
|\ \ R3 R4
RS RIZ
o 2, N
Il{ll
wherein,
Z is a bond, —C(RHR?*)—, —CR*)R')—CRHR>)—,
—X—CRMHR?)—, —CR)R')—CRHR*)—C

R*)(RY)— or —X—CR*(R**)—CRHR*)—

R! and R? are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R! and R? together form an oxo;

R>! and R*? are each independently selected from hydrogen,
C,-C4 alkyl, or fluoroalkyl;

R>*®and R?7 are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R?S and R>” together form an oxo; or optionally, R*>® and
R! together form a direct bond to provide a double bond,;
or optionally, R* and R! together form a direct bond, and
R37 and R? together form a direct bond to provide a triple
bond;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R® and R* together with the
carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R’ is C,-C,5 alkyl, carbocyclyalkyl, arylalkyl, heteroaryl
alkyl or heterocyclylalkyl;

R” and R® are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R'?, SO,R*?,
CO,R'? or SO,NR**R?%; or R” and R® together with the
nitrogen atom to which they are attached, form an N-het-

erocyclyl;
X is —O0— —S— —S=0)—, —S0),—,
7N(R30)75 4C(:O)7s 7C(:CH2)75 7C(:N7

NR**)—, or —C(=N—OR?**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR?°R*! or car-
bocyclyl; or R® and R*° form an oxo; or optionally, R® and
R together form a direct bond to provide a double bond;
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or optionally, R® and R! together form a direct bond, and

R and R? together form a direct bond to provide a triple

bond;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=O)R**, —C(NH)NH,, SO,R*,
CO,R* or SO,NR*®*R?’; or R and R'?, together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl;

each R*?, R*? and R* is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

RS, R, R3°, R** and R*® are each independently hydrogen
or alkyl;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R*?, SO,R**,
CO,R*? or SO,NR?*°R?7; or R*° and R*! together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl; and

each R**, R?®, R?%, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4.

In an additional embodiment is a method of modulating
chromophore flux in a retinoid cycle comprising introducing
into a subject a compound of Formula (F). In a further
embodiment is the method resulting in a reduction of
lipofuscin pigment accumulated in an eye of the subject. In
a further embodiment is the method resulting in a reduction
of lipofuscin pigment accumulated in an eye of the subject,
wherein the lipofuscin pigment is N-retinylidene-N-retinyl-
ethanolamine (A2E).

In a further embodiment is the method of treating an
ophthalmic disease or disorder in a subject as described
herein resulting in a reduction of lipofuscin pigment accu-
mulated in an eye of the subject. In a further embodiment is
the method of treating an ophthalmic disease or disorder in
a subject as described herein resulting in a reduction of
lipofuscin pigment accumulated in an eye of the subject,
wherein the lipofuscin pigment is N-retinylidene-N-retinyl-
ethanolamine (A2E).

In a further embodiment is the method of treating an
ophthalmic disease or disorder in a subject as described
herein, wherein the ophthalmic disease or disorder is age-
related macular degeneration or Stargardt’s macular dystro-
phy. In a further embodiment is the method of treating an
ophthalmic disease or disorder in a subject as described
herein, wherein the ophthalmic disease or disorder is
selected from retinal detachment, hemorrhagic retinopathy,
retinitis pigmentosa, cone-rod dystrophy, Sorsby’s fundus
dystrophy, optic neuropathy, inflammatory retinal disease,
diabetic retinopathy, diabetic maculopathy, retinal blood
vessel occlusion, retinopathy of prematurity, or ischemia
reperfusion related retinal injury, proliferative vitreoretin-
opathy, retinal dystrophy, hereditary optic neuropathy, Sors-
by’s fundus dystrophy, uveitis, a retinal injury, a retinal
disorder associated with Alzheimer’s disease, a retinal dis-
order associated with multiple sclerosis, a retinal disorder
associated with Parkinson’s disease, a retinal disorder asso-
ciated with viral infection, a retinal disorder related to light
overexposure, myopia, and a retinal disorder associated with
AIDS. In a further embodiment is the method of treating an
ophthalmic disease or disorder in a subject as described
herein resulting in a reduction of lipofuscin pigment accu-
mulated in an eye of the subject. In a further embodiment is
the method of treating an ophthalmic disease or disorder in
a subject as described herein resulting in a reduction of
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lipofuscin pigment accumulated in an eye of the subject,
wherein the lipofuscin pigment is N-retinylidene-N-retinyl-
ethanolamine (A2E).

In another embodiment is a method of inhibiting dark
adaptation of a rod photoreceptor cell of the retina compris-
ing contacting the retina with a compound of Formula (F).
In another embodiment is a method of inhibiting dark
adaptation of a rod photoreceptor cell of the retina compris-
ing contacting the retina with a non-retinoid compound as
described herein. In another embodiment is a method of
inhibiting dark adaptation of a rod photoreceptor cell of the
retina comprising contacting the retina with a compound that
inhibits 11-cis-retinol production as described herein.

In another embodiment is a method of inhibiting regen-
eration of rhodopsin in a rod photoreceptor cell of the retina
comprising contacting the retina with a compound of For-
mula (F). In another embodiment is a method of inhibiting
regeneration of rhodopsin in a rod photoreceptor cell of the
retina comprising contacting the retina with a non-retinoid
compound as described herein. In another embodiment is a
method of inhibiting regeneration of rhodopsin in a rod
photoreceptor cell of the retina comprising contacting the
retina with a compound that inhibits 11-cis-retinol produc-
tion as described herein.

In another embodiment is a method of reducing ischemia
in an eye of a subject comprising administering to the
subject a pharmaceutical composition comprising a pharma-
ceutically acceptable carrier and a compound of Formula
®).

In an additional embodiment is a method of reducing
ischemia in an eye of a subject comprising administering to
the subject a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a non-retinoid com-
pound as described herein. In an additional embodiment is
a method of reducing ischemia in an eye of a subject
comprising administering to the subject a pharmaceutical
composition comprising a pharmaceutically acceptable car-
rier and a compound that inhibits 11-cis-retinol production
as described herein. In a further embodiment is the method
of reducing ischemia in an eye of a subject, wherein the
pharmaceutical composition is administered under condi-
tions and at a time sufficient to inhibit dark adaptation of a
rod photoreceptor cell, thereby reducing ischemia in the eye.

In an additional embodiment is a method of inhibiting
neovascularization in the retina of an eye of a subject
comprising administering to the subject a pharmaceutical
composition comprising a pharmaceutically acceptable car-
rier and a non-retinoid compound as described herein. In an
additional embodiment is a method of inhibiting neovascu-
larization in the retina of an eye of a subject comprising
administering to the subject a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
compound that inhibits 11-cis-retinol production as
described herein. In a further embodiment is the method of
inhibiting neovascularization in the retina of an eye of a
subject, wherein the pharmaceutical composition is admin-
istered under conditions and at a time sufficient to inhibit
dark adaptation of a rod photoreceptor cell, thereby inhib-
iting neovascularization in the retina.

In an additional embodiment is a method of inhibiting
degeneration of a retinal cell in a retina comprising contact-
ing the retina with a compound of Formula (F). In an
additional embodiment is a method of inhibiting degenera-
tion of a retinal cell in a retina comprising contacting the
retina with a non-retinoid compound as described herein. In
an additional embodiment is a method of inhibiting degen-
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eration of a retinal cell in a retina comprising contacting the
retina with a compound that inhibits 11-cis-retinol produc-
tion as described herein.

In a further embodiment is the method of inhibiting
degeneration of a retinal cell in a retina wherein the retinal
cell is a retinal neuronal cell. In a further embodiment is the
method of inhibiting degeneration of a retinal cell in a retina
wherein the retinal neuronal cell is a photoreceptor cell.

In another embodiment is a method of reducing lipofuscin
pigment accumulated in a subject’s retina comprising
administering to the subject a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
compound of Formula (F). In an additional embodiment is
a method of reducing lipofuscin pigment accumulated in a
subject’s retina wherein the lipofuscin is N-retinylidene-N-
retinyl-ethanolamine (A2E).

In an additional embodiment is a method of reducing
lipofuscin pigment accumulated in a subject’s retina com-
prising administering to the subject a pharmaceutical com-
position comprising a pharmaceutically acceptable carrier
and a non-retinoid compound as described herein. In an
additional embodiment is a method of reducing lipofuscin
pigment accumulated in a subject’s retina comprising
administering to the subject a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a
compound that inhibits 11-cis-retinol production as
described herein. In an additional embodiment is a method
of reducing lipofuscin pigment accumulated in a subject’s
retina wherein the lipofuscin is N-retinylidene-N-retinyl-
ethanolamine (A2E).

In a further embodiment is the method for treating an
ophthalmic disease or disorder in a subject, comprising
administering to the subject a compound of Formula (F),
wherein the compound of Formula (F) is selected from the
group consisting of:

NH;,

NHy,

3333
SR

OH

NH,,

OH

NH;,

NH,,

:
i



US 9,458,088 B2

-continued
NH,,
(0]
OH
NH,,
O
(@]
NH,,
O
OH
NH,,
(0]
OH
NHy,
O
OH OH
PN NH,,
O
OH OH
OH
PN NH,,
O
(@]

NH;,
O

10

15

20

25

30

35

40

45

65

-
V
.

28

-continued

OH

.

OH

OH
NH,,

¥

OH

NH,,

i

]
jus)

NH,,

NHy,

NH;,

B

Ol
jus)

OH

NH;,

2

OH

NHy,

2883884849
¢

OH



US 9,458,088 B2

29

-continued

NH,,
V/\ ¢

OH

NH,,
O

NH,,
O

SASand

NIL,
O
[ ] N
NE

2

10

15

20

25

35

40

45

50

55

60

65

30

-continued

NH,,

OH NH

:
¢

OH
NH,,

G
’

/@\/\/NHL
: O
Br
NH,,
O
OH
OH
NH,,
O
L /©\/\/
W NH,,
© \O
0 @\/\/ N2,
O/\O
HO
/Ej\/\/ N2,

-

NH;,

OH

g
{



US 9,458,088 B2

31

-continued

/O (6]

i

NH,,
: O
O
)j\o
NH,,
O
OH
O

)~

i

o NH,,
N o

OH

oH
R NH,
(‘j \O

OH

OH
NH,,
O

HO

OH

w

10

30

35

40

45

55

60

32

-continued

OH
NH,,
O
OH

(@]
N
OO\’(\/ \ ,
(@]
0 NH,,
O\/\
0 NH,,
{
O ~

3
{



US 9,458,088 B2

33

-continued

i
N NH,,
0

NH
H
N NH,,
o \ﬂ/
OH NH
NH,,
: O
O
~
NH,,
O
F

O
NH,,
O
F
NHy,
O
NH,,
O
NH,,
O

NH,,
O
OH
/©\/\/ NH,
O
OH

NH;,
O
OH OH

w

:
$

10

15

20

25

30

35

40

45

50

55

60

34

-continued

OH
A/\O/O\(\/
OH OH
A/\O
OH

NH,,

NH,,

NH;,

NHy,

= /©\/\/ Nz,
Y\/\O
O

\O

NH;,

NH;,

NHy,




US 9,458,088 B2
35 36

-continued -continued

W : )\/\ /@\(\/NHP
5 O
OH
@\/\O/Q\/\/NHZ’ 10 NN N

OH

15

HO NH,,
\/\O
OH
20
/\/\ NH,
HO O
OH
25
Ph O NH,,
NN TN ’
OH
30
0. NH,,
- \/\O 2
NH;
NN TN 2
OH Pl O O
35 OH
\/\/\ NH,,
o { NH
- o 2
OH
40
(0]
O NH,,
pd \/\/\O IL NIL,
/ (0}
OH 45
(0]
NH,,
O
50 HO\/\O NHy,
/\/\ NH,,
/\/\ NH,, 55 0 0
O O OH

O NH,,
60 @\/ \/\O

/\/\ NH,,
HO O



US 9,458,088 B2

-continued
% NH.
Ve WO 25
(@] OH
NHy,
O
OH
AN N
HO O
NH,,
O
OH
H,N NH,,
Y\/\O
(@] OH
N NH,,
~ WO ’
(@] OH
NH,,
O
OH OH
NH,,
O
OH OH
NH,,
WO
OH OH
HO\/\/\ NH,,
(0]
OH
NN NH,,
HO O
OH

OH

10

20

25

30

35

40

45

50

55

60

38

-continued

NH,,
\i)/\o

NH.
O/\/ 2

NH.
eV

NH,,
o O/\/



US 9,458,088 B2

39

-continued

O/\OO\O/\/NHZ’
: /\OQ\O/\/NHZ’

[Oj/\o/g\o/\/ NH,,

NH,,
O/\O O/\/ 2

= QL
O/\O O/\/ Nz,
O/©i N

e Q e

\:j/\o N Y
. O
\ij/\o N

AAO/Q\O/\/NHL
AN /@\ i

40

-continued

5 )\/\O/©\O/\/NH2’
©\/\0/©\0/\/NH2,
10
A/\O/O\O/E\/NHZ’
15 W /©\ _
o O/:\/NHz,
20
25 WOQOJ\/NH
/O\/\/\O/©\O/\/NH2’
\ /O\ /\/NH2

35
/O\ /\/NHZ
) O/\A

\/\/\OO\O/\/NHZ’

45
C /\O/\/\O/©\O/\/NH2’
50

HO/\/\Q/@\O/\/NHZ,
55
@\/O\/\/\OO\O/\/ NHz,

60
O\/O\/\O/Q\O/\/NHZ’
o /O\/\O/O\O/\/NHZ’

30



US 9,458,088 B2

41

-continued

(6]
NH,
@Ao N
OH
NH,
)\/\O /©\O N
OH
HO NH,
NN o N
NH,
W\O N
OH
NHy,
(6]
OH

30

35

40

45

50

55

60

65

42

-continued

: :/ ~ /©\/\/ NH,
O
Cl
NH,,
(6]

cl
o
NH,,
0
OH

Cl
NHy,
O
OH
Cl
/O\/\/NH2>
/©/\O

/©\/\/NH2’
/©/\o
Cl
/@\/\/NHZ,
/@/\O
MeO

/©\/\/NH2>
[ :[ O
C /\OQO/\/NHZ’

NHy,
©i\o O/\/
Cl



US 9,458,088 B2
43

-continued

O/ /©\
NHz, - ._\‘\\\\\
©/\O O/\/ 5 O
/©\ 10 HOGy, NH,
NI, O
o O/\/
oH

15

44

-continued

NH;,

b

HO,

N NH,,

7

NH,,
(0) S/\/
OH
20

HO,

o)
t}
2z
&
Og

NH,,
OH
Il 25
0
HOy, SN NH,,
o
NH,,
0 /S\\/\/ 2 ¥ OH
o/ 0
NH,, and
o N/\/
35 H
NHy,
0 N/\/

|
40 0 NH,.
on

NI, 45 In one embodiment is a compound selected from the

group consisting of:
(6]
O/\ /©\/NH2, 50

O

55
NH,,
o A 2 N,
o
OH
OH
NH,, NI,
o

NHy,

3



US 9,458,088 B2

45

-continued

NH,,
O

NH,,
O
OH
NH,,
O
(@]

10

15

20

25

30

35

40

45

55

46

-continued

NH,,

9
{

]
jus)

/

]
jus)

C%g
=<

NHy,

OH

.

OH
NH,,

¥

OH

NHy,

i

]
jus)

NH,,

e}

NH;,

NHy,

o}

Ol
jus)

o}

OH

PO

NH,,

OH

33999989
29

O

o}



US 9,458,088 B2

47

-continued

NHy,
[

oH

NH,,
O

NH,,
O

SOaae

10

15

20

25

30

35

40

45

50

55

60

65

48

-continued

NH;,

3 9
£y

NH,

NHy,

OH NH

OH
NHy,

9
’

NHy,

NH,,

i

NH,,

BRI

= NH,,
N o

33

NHy,

=

NH,,

=



US 9,458,088 B2

49
-continued
NH»,
O
F OH

O
)J\O
NH,,
O
OH
O
)J\O
o NH,,
\O
OH
OH

B NH,,
\O
OH

NH,,
O
OH

w

10

20

30

35

40

45

55

60

O

O

O

50

-continued

NH,,
o)
\/\NHZa
N
\ ,
N
\ ,
OH
N
~

OH



US 9,458,088 B2
51 52

-continued -continued
H
N CF3,
: Y o
OH 0 OH OH
(@]

NHy,

H
N NHy, 10 NHy,
Y :
NH OH
- 15
N NHy, NHy,
oH NH OH OH

20
NH,,

Lo
L Lo

)\/\ NH,,
NI, 0
0
E 30
H,N NH,,
Y\/\O
0
0
m NHz,
O/\O 35
0 NH;,
I 2
F
NH,, 40
: O

45
NH,,
50
NHy,

55
NH,,
\ij/\o

OH 60

NH, NH,,
O

:
i

OH OH



US 9,458,088 B2

53

-continued

NH,,

anQ
juni

A/\ A NH,,
O

o} NH,,
SN 2
OH
NG NN NH,
O
OH
O NH,,
NN ’
OH

/©\/\/ NH,
O

AN /©\/\/ Nz
HO O

O\/O\/\O/O\/\/ NH

PN /©\/\/NH2,
O O

10

20

30

40

45

50

-continued
)\/\ NH,,
O
OH
NH,,
\O /\/\O
OH
HO NH,,
\/\O
OH
NN NH,,
HO O
OH

@\/O\/\/\ NI,
O

OH

/\/\/\ NHz,
O O
OH

PN NHy,
(@] O
OH



US 9,458,088 B2

-continued
§ NH.
/ WO 25
(@] OH
NHy,
O
OH
NN NH,
HO O
NH,,
O
OH
HN NHy,
WO
(@] OH
N NH,,
- \”/\/\O ’
(@] OH
NH,,
O
OH OH
NH,,
O
OH OH
NH,,
\/\(\O
OH OH
HO\/\/\ NH,
(@]
OH
/\/\/\ Nz,
HO O
OH

NH,,
\/\(\O

OH

10

20

25

30

35

40

45

50

55

60

56

-continued

NH,,
\ij/\o

NHy,
O/\O O/\/
NH,,
U\O O/\/ 2
NH,
WO O/\/
OH
OH
NH,
o O/\/
; NI,
<:|/\O 0 N\ 2
: NH,,
o O/\/
NH,
v/\o o S
NH.
o P AL



US 9,458,088 B2

57

-continued

O A
/@\O/\/NHZ’

20

25

30

40

45

55

58

-continued

A
)\/\ /©\ SN
SUY S P

O\/\/
&/\O/Q\OE\/NH”
A/\O/O\O/k/m’
WOO\OJ\/NHZ’
/O\/\/\O/©\O/\/NH2’
\O/\/\OQO/\/NHZ’

QMOQ\O/\/ NH



US 9,458,088 B2

59

-continued

o
/NWO/O\O/VNHZ’
0
©/\O/\/\/\O

O
NH,
@AOQON
OH
NH,
)\(\O NG
OH

Cl

O\O/\/NHZ’

10

15

20

25

30

35

40

45

50

55

60

65

60
-continued
O/
/@NNHZ’
O
SROD:

NH.
©i\o o/\/ :
Cl
o
NH,,
©/\O O/\/ 2
NH,
O/\/



US 9,458,088 B2

61
-continued
NH,,
o S/\/ 2
(Il
O/©\S/\/NH2’
VAN
O O

O/\OO\/NHZ,

NH,,
O

OH

; NHa,
C O

OH

e NI,
O o \ 0

20

30

35

40

45

50

60

65

-continued
HO, NH,,
O
OH
HO,,, SN NH,,
.. . o
OH

NH,, and
o g/\/

0 NH,.

OH

As used herein and in the appended claims, the singular
forms “a,” “and,” and “the” include plural referents unless
the context clearly dictates otherwise. Thus, for example,
reference to “an agent” includes a plurality of such agents,
and reference to “the cell” includes reference to one or more
cells (or to a plurality of cells) and equivalents thereof
known to those skilled in the art, and so forth. When ranges
are used herein for physical properties, such as molecular
weight, or chemical properties, such as chemical formulae,
all combinations and subcombinations of ranges and specific
embodiments therein are intended to be included. The term
“about” when referring to a number or a numerical range
means that the number or numerical range referred to is an
approximation within experimental variability (or within
statistical experimental error), and thus the number or
numerical range may vary between 1% and 15% of the
stated number or numerical range. The term “comprising”
(and related terms such as “comprise” or “comprises” or
“having” or “including”™) is not intended to exclude that in
other certain embodiments, for example, an embodiment of
any composition of matter, composition, method, or process,
or the like, described herein, may “consist of” or “consist
essentially of” the described features.

INCORPORATION BY REFERENCE

All publications, patents, and patent applications men-
tioned in this specification are herein incorporated by ref-
erence to the same extent as if each individual publication,
patent, or patent application was specifically and individu-
ally indicated to be incorporated by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth with
particularity in the appended claims. A better understanding
of the features and advantages of the present invention will
be obtained by reference to the following detailed descrip-
tion that sets forth illustrative embodiments, in which the
principles of the invention are utilized, and the accompany-
ing drawings of which:
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FIG. 1 illustrates time-dependent inhibition of isomerase
activity by the compound of Example 4 (Compound 4) in a
mouse model. Five animals were included in each treatment
group. The error bars correspond to standard error.

FIG. 2 illustrates concentration-dependent inhibition of
isomerase activity by Compound 4 in an in vivo mouse
model.

FIG. 3 illustrates concentration-dependent inhibition of
isomerase activity by Compound 4 when the compound was
administered daily for a week.

FIG. 4 illustrates concentration-dependent inhibition of
isomerase activity by the compound of Example 28 (Com-
pound 28) in an isomerase assay.

FIG. 5 illustrates time-dependent inhibition of isomerase
activity by Compound 28 in a mouse model. Four animals
were included in each treatment group. The error bars
correspond to standard error.

FIG. 6 illustrates concentration-dependent inhibition of
isomerase activity by Compound 28 in an in vivo mouse
model. Fight animals were included in a treatment group.
The error bars correspond to standard error.

FIG. 7 illustrates concentration-dependent inhibition of
light damage to the retina of mice (10 animals per group)
treated with Compound 4 prior to exposure to light treatment
(8,000 lux of white light for one hour). The error bars
correspond to standard error.

FIG. 8 illustrates the concentration-dependent inhibition
of scotopic b-wave amplitude in adult BALB/c mice (4
mice/group) that received Compound 4.

FIG. 9 illustrates the effect of Compound 4 on photobic
V ,uax- The solid line represents the average and the dotted
line represents the upper and lower limits for the parameter
(3 mice/group). The error bars correspond to standard error.

FIG. 10 illustrates the A2E content in the eyes of mice
treated with Compound 4 for three months (n=10; five males
and five females).

FIG. 11 illustrates the effect of Compound 4 on reducing
A2E level in aged BALB/c mice (10 months old).

DETAILED DESCRIPTION OF THE
INVENTION

Alkoxyphenyl-linked amine derivative compounds are
described herein that inhibit an isomerization step of the
retinoid cycle. These compounds and compositions com-
prising these compounds may be useful for inhibiting degen-
eration of retinal cells or for enhancing retinal cell survival.
The compounds described herein may, therefore, be useful
for treating ophthalmic diseases and disorders, including
retinal diseases or disorders, such as age related macular
degeneration and Stargardt’s disease.

Alkoxyphenyl-linked Amine Derivative Compounds

In one embodiment is a compound of Formula (A) or
tautomer, stereoisomer, geometric isomer or a pharmaceu-
tically acceptable solvate, hydrate, salt, N-oxide or prodrug
thereof:

Formula (A)
®R?),
|\ AN R R
RS R12
~o ay Ir/
R
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wherein

Z is —CRHR')—CRHRY)—, —X—CR")R?)—,
—CRHR"Y—CRHRH—CR*HR*")— or —X—C
RMHR¥*)—CRHR?)—

R! and R? are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NR’R?; or
R! and R? together form an oxo;

R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R3S and R*” are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NR’R?; or
R>*® and R*7 together form an oxo; or optionally, R*® and
R! together form a direct bond to provide a double bond;
or optionally, R*>® and R! together form a direct bond, and
R?7 and R? together form a direct bond to provide a triple
bond;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R® and R* together with the
carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R is C5-C, 5 alkyl or carbocyclyalkyl;

R” and R® are each independently selected from hydrogen,

alkyl, carbocyclyl, heterocyclyl, —C(=0)R'?, SO,R*?,

CO,R"? or SO,NR**R?’; or R” and R® together with the

nitrogen atom to which they are attached, form an N-het-

erocyclyl;
is —O0— —S— —S(=0)— —S=0),—,

—NR*)—, —C(=0)—, —C(=CH,)—, —C(=N—

NR?**)—, or —C(=N—OR?**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R*® form an oxo; or optionally, R and
R! together form a direct bond to provide a double bond;
or optionally, R® and R! together form a direct bond, and
R'° and R? together form a direct bond to provide a triple
bond;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R**, —C(NH)NH,, SO,R*,
CO,R* or SO,NR?**R?’; or R and R'?, together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl;

each R'®, R*? and R* is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

R® R'?, R*°, R** and R*® are each independently hydrogen
or alkyl;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R*?, SO,R*?,
CO,R*? or SO,NR*°R?7; or R*° and R*! together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl; and

each R**, R?*®) R, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

each R*® is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4; with the
provision that R® is not 2-(cyclopropyl)-1-ethyl or an
unsubstituted normal alkyl.

In another embodiment is the compound of Formula (A),
wherein

Z is —CRIHR')—CRHR?), —X-CR™MR?)—,
—CRHR')Y—CRHR)H—CR*HR?*)— or —X—C
RHR¥*)—CRHR?)—

R! and R? are each independently selected from hydrogen,
halogen, C,-Cs alkyl, fluoroalkyl, —OR® or —NR"R?; or
R! and R? together form an oxo;

X
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R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R?*%and R?” are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R®; or
R?S and R*’ together form an oxo;

R? and R* are each independently selected from hydrogen,
alkyl, alkenyl, fluoroalkyl, aryl, heteroaryl, carbocyclyl or
C-attached heterocyclyl; or R® and R* together with the
carbon atom to which they are attached, form a carbocy-
clyl or heterocyclyl; or R* and R* together form an imino;

R’ is Cs-C, 5 alkyl or carbocyclyalkyl;

R’ and R® are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R'?, SO,R*?,
CO,R'? or SO,NR**R?%; or R” and R® together with the
nitrogen atom to which they are attached, form an N-het-

erocyclyl;
X is —O0— —S— —S=0)—, —S0),—,
7N(R30)75 4C(:O)7s 7C(:CH2)75 7C(:N7

NR?**)—, or —C(=N—OR**)—;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR?°R*! or car-
bocyclyl; or R and R'°® form an oxo;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=0)R**, SO,R**, CO,R** or
SO,NR?**R?; or R'! and R*?, together with the nitrogen
atom to which they are attached, form an N-heterocyclyl;

each R'?, R*? and R** is independently selected from alkyl,
heteroalkyl, alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl
or heterocyclyl;

R® R'?, R*°, R** and R*® are each independently hydrogen
or alkyl;

R?° and R*! are each independently selected from hydrogen,
alkyl, carbocyclyl, heterocyclyl, —C(=0)R?*?, SO,R**,
CO,R?? or SO,NR?®°R?’; or R*° and R*! together with the
nitrogen atom to which they are attached, form an N-het-
erocyclyl; and

each R**, R*®) R, R*’, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4.

In a further embodiment is the compound having the

structure of Formula (B),

Formula (B)
R¥),
|\ \ R3 R4
RS R12
~o ay I|\I/
RI

wherein

7 is —CRMR'")—CR"HR*)— or —O—C(R*HR>*)—;

R! and R? are each independently selected from hydrogen,
halogen, C,-C; alkyl, fluoroalkyl, —ORS® or —NR’R?; or
R! and R? together form an oxo;

R>! and R*? are each independently selected from hydrogen,
C,-C5 alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R is C,-C, 5 alkyl or carbocyclyalkyl;

R’ and R® are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R"?; or R” and R®, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl;
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R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R*° together form an oxo;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(—=O0)R?**; or R'" and R'3,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; and

each R*®, R*? and R* is independently selected from alkyl,
alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl or hetero-
cyclyl;

R® R'%, and R** are each independently hydrogen or alkyl;

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4;

R*° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=O0)R?*?; or R*° and R*!, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl; and

each R**, R*®) R?, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl.

In a further embodiment is the compound having the

structure of Formula (C),

Formula (C)
R¥),
RI4 RIS AN e Il{“
16 |
R o F N\R12
R R®
RIS Rl R’ R*
wherein

R! and R? are each independently selected from hydrogen,
halogen, C,-Cj alkyl, fluoroalkyl, —OR® or —NR’R?; or
R! and R? together form an oxo;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R” and R® are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R**; or R” and R®, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, fluoroalkyl, —OR'®, —NR*°R?! or car-
bocyclyl; or R® and R'° together form an oxo;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl or —C(=0)R*; or R'' and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

each R'?, R*? and R* is independently selected from alkyl,
alkenyl, aryl, aralkyl, carbocyclyl, heteroaryl or hetero-
cyclyl;

R®, R'® and R** are each independently hydrogen or alkyl;

R?° and R?! are each independently selected from hydrogen,
alkyl, carbocyclyl, —C(=O0)R?*?; or R*° and R*!, together
with the nitrogen atom to which they are attached, form
an N-heterocyclyl; and

each R** R?*, R?*S, R*7, R*® and R* is independently
selected from hydrogen, alkyl, alkenyl, fluoroalkyl, aryl,
heteroaryl, carbocyclyl or heterocyclyl;

R'* and R" are each independently selected from hydrogen
or alkyl;

R'S and R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or

R'¢ and R'7, together with the carbon to which they are
attached form a carbocyclyl;
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each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4; and

R'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl.

In a further embodiment is the compound of Formula (C),
wherein n is 0 and each of R'* and R'? is hydrogen.

In a further embodiment is the compound of Formula (C),
wherein each of R®, R*, R* and R'® is hydrogen.

In a further embodiment is the compound of Formula (C),
wherein,

R' and R? are each independently selected from hydrogen,
halogen, C,-C, alkyl, —OR?;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, —OR'?; or R” and R'° together form an
0X0;

RY and R'? are each independently hydrogen or alkyl;

R'¢ and R'7, together with the carbon to which they are
attached form a carbocyclyl; and

R'® is selected from a hydrogen, alkoxy or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R'® and R'7, together with the carbon to which they
are attached, form a cyclohexyl or cycloheptyl and R'® is
hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R'® and R'7, together with the carbon to which they
are attached, form a cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, or cyclooctyl, and R*® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein R is hydrogen and R'? is —C(=0)R**, wherein
R* is alkyl.

In a further embodiment is the compound of Formula (C),
wherein
R! and R? are each independently selected from hydrogen,

halogen, C,-C; alkyl, or —ORS;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, or —OR'; or R” and R*° together form an
0X0;

R® and R*® are each independently selected from hydrogen
or alkyl;

R'®and R'7, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R'® is hydrogen, hydroxy or alkoxy.

In a further embodiment is the compound of Formula (C),
wherein
nis 0;

R'%and R'7, together with the carbon atom to which they are
attached, form a cyclopentyl, cyclohexyl or cyclohexyl;
and

R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (C),
wherein
R! and R? are each independently selected from hydrogen,

halogen, C,-C; alkyl or —ORS;

R® and R'° are each independently selected from hydrogen,
halogen, alkyl, or —OR'; or R” and R*° together form an
0X0;

R® and R'? are each independently hydrogen or alkyl;

R'¢ and R'7 is independently selected from C,-C,; alkyl;
and

R'® is hydrogen, hydroxy or alkoxy.

In an additional embodiment is the compound having the
structure of Formula (D),
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Formula (D)

R N
0 Z o SRz
Rl7
RIS R R*
wherein,

R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R and R* together form an imino;

R and R*? are each independently selected from hydrogen,
alkyl, carbocyclyl, or —C(=O)R**; or R and R'?,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

R?* is selected from alkyl, alkenyl, aryl, carbocyclyl, het-
eroaryl or heterocyclyl;

R'* and R"’ are each independently selected from hydrogen
or alkyl;

R'Sand R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or R*® and R'?, together
with the carbon atom to which they are attached, form a
carbocyclyl;

R*'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl;

R** is hydrogen or alkyl; and

each R* is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is O, 1, 2, 3, or 4.

In a further embodiment is the compound of Formula (D),
wherein n is 0 and each of R'! and R'? is hydrogen.

In a further embodiment is the compound of Formula (D),
wherein each R?, R*, R'* and R'” is hydrogen.

In a further embodiment is the compound of Formula (D),
wherein
R3! and R?? are each independently hydrogen, or C,-Cj

alkyl;

R' and R'”, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R'® is hydrogen, hydroxy, or alkoxy.

In a further embodiment is the compound of Formula (C),
wherein R'¢ and R'7, together with the carbon atom to which
they are attached form cyclopentyl, cyclohexyl or cyclohep-
tyl and R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (D),
wherein R*! and R>? are each independently selected from
hydrogen, or C,-Cs alkyl; and R'® is hydrogen, hydroxy or
alkoxy.

In a further embodiment is the compound of Formula (E),

Formula (E)
R
RI4 RIS |\\ R R® Il{“
16
R o F X N\Rlz
17
R RIS R R*
wherein
X is —S—, —S(=0)— —S(=0),— —NR¥*)—,
—C(=0)—, —C(=CH,)—, —C(=N—NR?**)—, or
—C(:N—ORsS)—;
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R?! and R*? are each independently selected from hydrogen,
C,-C; alkyl, or fluoroalkyl;

R? and R* are each independently selected from hydrogen or
alkyl; or R® and R* together form an imino;

R and R'? are each independently selected from hydrogen,
alkyl, carbocyclyl, or —C(—=O0)R?**; or R™ and R'?
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

R?? is selected from alkyl, alkenyl, aryl, carbocyclyl, het-
eroaryl or heterocyclyl;

R'*and R"’ are each independently selected from hydrogen
or alkyl;

R'%and R'7 are each independently selected from hydrogen,
C,-C,; alkyl, halo or fluoroalkyl; or R® and R'7, together
with the carbon atom to which they are attached, form a
carbocyclyl;

R?°, R** and R’ are each independently hydrogen or alkyl;

R'® is selected from a hydrogen, alkyl, alkoxy, hydroxy, halo
or fluoroalkyl;

each R*® is independently selected from halogen, OR>*,
alkyl, or fluoroalkyl; and n is 0, 1, 2, 3, or 4.

In a further embodiment is the compound of Formula (E),
wherein n is 0 and each R and R'? is hydrogen.

In a further embodiment is the compound of Formula (E),
wherein each R?, R*, R** and R'” is hydrogen.

In a further embodiment is the compound of Formula (E),
wherein
R3! and R?? are each independently hydrogen, or C,-Cj

alkyl;

R'®and R'7, together with the carbon atom to which they are
attached, form a carbocyclyl; and

R'® is hydrogen, hydroxy, or alkoxy.

In a further embodiment is the compound of Formula (E),
wherein R'¢ and R'7, together with the carbon atom to which
they are attached form cyclopentyl, cyclohexyl or cyclohep-
tyl and R'® is hydrogen or hydroxy.

In a further embodiment is the compound of Formula (E),
wherein, R*' and R*? are each independently selected from
hydrogen, or C,-Cs alkyl; and R'® is hydrogen, hydroxy or
alkoxy.

In an additional embodiment is the compound of Formula
(A), selected from the group consisting of:

NHy,

NHy,

3333
e

OH

NH,,

NHy,
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NH,,

NH;,
O
OH

NH,,
O
(@]
O\/\/ N2,
O
OH
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NH,,
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50
NH,,
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60
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o ™
OH 0
35
OH
NH,
0
40
OH

NH,,

NH;,

NH;,

NH,



US 9,458,088 B2
73 74

-continued -continued
NH,, R/\ J\/NHZ,
5 O O
w /©\ /k/NHZ,
O O

NI, 10
/k/NHZ,
OA i i
15

NHy,
J\/ NH,
O O
20

25

B 35

NH,, OH

+ )\/\ N,
0 O/\/

NH,, H

. NH,
50 0
OH
NH,, /@\
55 NI,
(o) O/\/

60
NHy,
O
NHy,
g
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-continued -continued
NH,,
O 5 O
% NH,,
Q |
NH,,
o O/\/ 2 10
NH,,
0 7
NH,, 15
o) on
OH B N,
O

o§
Z,
&
%}
=}
lllle]
jus)
]
jus)

NG NH,,
R o
OH 25
OH
/\/\/\ NH,,
©/\O ’
OH
30 HO,, o, NH,,
' O
NH OH
25
(0) S /\/
» HO, NH.
W 25
\O N
OH
NH,,
(0) S /\/

Il 40
(@]
HO, NH,
\O/\O
OH
NH.
o I :L /\/ 25

S 45
VAN
O/ \O
HO,,II' SN NH,,
5 K o
50 OH
NH,,
O
N"ln
NH NH, and
2 o N /\/
55 H
NH,,
o I|\] /\/
60 o NH,.
OH NH
O %

65  In certain embodiments, an alkoxyphenyl-linked amine
derivative compound comprises a meta-substituted linkage
terminating in a nitrogen-containing moiety. The linkage
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comprises linking atoms, including at least two carbon
atoms and up to one heteroatom, such as sulfur, oxygen, or
nitrogen. These linking atoms form a combination of lin-
early constructed stable chemical bonds, including single,
double, or triple carbon-carbon bonds, carbon-nitrogen
bonds, nitrogen-nitrogen bonds, carbon-oxygen bonds, car-
bon-sulfur bonds, and the like. Thus, the compounds have a
structure that can be represented by Formula (I):

Formula (I)

Rs

as a tautomer or a mixture of tautomers, or as a pharma-
ceutically acceptable salt, hydrate, solvate, N-oxide or pro-
drug thereof, wherein:

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR-R; or
carbocyclyl; or

R, and R, form an oxo;

R; and R, are each the same or different and independently
hydrogen or alkyl;

Rs is C5-Cy 5 alkyl or carbocyclylalkyl;

R is hydrogen or alkyl;

R, and R, are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R,;; or

R, and Rg, together with the nitrogen atom to which they are
attached, form an N-heterocyclyl;

X is —C(Ry)(R;g)— or —O—;

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR- R4 or
carbocyclyl; or R, and R, form an oxo;

R,, and R, are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R,;; or R, and
R,,, together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; and R, ; is alkyl, alkenyl,
aryl, carbocyclyl, heteroaryl, or heterocyclyl.

In certain embodiments, each of R, and R, is hydrogen.

In other embodiments, R,, is hydrogen and R, is
—C(=0)R,;, wherein R, ; is alkyl.

In certain embodiments, each of R; and R, is hydrogen.

In other certain embodiments, R, R,, Ry and R, are each
independently hydrogen, halogen, alkyl or —OR,, wherein
R, is hydrogen or alkyl.

In another specific embodiment, each of R;, R,, R, and
R,, is independently hydrogen or —OR 5 wherein Ry is
hydrogen or alkyl.

In a specific embodiment, R, and R, together form oxo.

In certain embodiments, Ry is Cs-Cy alkyl.

In one embodiment, R5 is —C(R,,))(R;5)—CR;s)I(R,,)
(R,s), and the compound of Formula (I) can be represented
by a structure of Formula (II):

Formula (IT)

R4 Rys R; R, Il{u
Rig N
o X)$< \R12
Ri7 Rig Rz Ry
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as a tautomer or a mixture of tautomers, or as a pharma-
ceutically acceptable salt, hydrate, solvate, N-oxide or pro-
drug thereof, wherein:

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR,R4 or
carbocyclyl; or R, and R, form an oxo;

R; and R, are each the same or different and independently
hydrogen or alkyl;

Rg is hydrogen or alkyl;

R, and Ry are each the same or different and independently
hydrogen, alkyl, carbocyclyl or —C(—O)R ;; or R, and R,
together with the nitrogen atom to which they are attached,
form an N-heterocyclyl;

X is —C(Rg)(R;,)— or —O—;

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR,R4 or
carbocyclyl; or Rg and R, form an oxo;

R,, and R, , are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R;; or

R,, and R,,, together with the nitrogen atom to which they
are attached, form an N-heterocyclyl;

R,; is alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or hetero-
cyclyl;

R,, and R 5 are each the same or different and independently
hydrogen or alkyl;

R,sand R, are each the same or different and independently
hydrogen, C,-C,; alkyl, halo or fluoroalkyl, or

R,s and R,, together with the carbon to which they are
attached form a carbocyclyl, heterocyclyl having at least one
oxygen ring atom or monocyclic heteroaryl; and

R, is hydrogen, alkyl, alkoxy, hydroxy, halo or fluoroalkyl.

In certain embodiments of the compound having a struc-
ture represented by Formula (II), each of R, and R,, is
hydrogen.

In other embodiments, R,; is hydrogen and R,, is
—C(=O0)R,;, wherein R, ; is alkyl.

In certain embodiments, each of R;, R,, R, and Ry5 is
hydrogen.

In certain embodiments, X is —C(Rg)(R,,)— and each of
R, and R, is independently hydrogen, halogen, alkyl or
—OR, wherein R is hydrogen or alkyl.

In further embodiments, each of R, R,, R, and R, is
independently hydrogen or —ORg, wherein Ry is hydrogen
or alkyl, R, s and R ; together with the carbon to which they
are attached form a carbocyclyl, and R,; is hydrogen,
hydroxy or alkoxy.

In another specific embodiment, X is —C(Rg)(R;,)—and
R, and R, together form oxo.

In further embodiments, each of R; and R, is indepen-
dently hydrogen or —OR, wherein R is hydrogen or alkyl,
R, and R, together form oxo, R, and R, together with the
carbon to which they are attached form a carbocyclyl, and
R, 1s hydrogen, hydroxy or alkoxy.

In further embodiments, R, and R,, together with the
carbon to which they are attached form cyclohexyl or
cycloheptyl, and R, is hydrogen or hydroxy.

In yet other embodiments, each of R, and R, is inde-
pendently C,-C,; alkyl, and R, is hydrogen or hydroxy.

In certain embodiments of the compound of Formula (II),
X is —C(Rg)(R;o)— and the compound has a structure of
Formula (Ila):
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Formula (Ia)
R4 Rys R; R, Il{u
Rig N
o SR,
Ri7 Ry Ro RioRs Ry

as a tautomer or a mixture of tautomers, or as a pharma-
ceutically acceptable salt, hydrate, solvate, N-oxide or pro-
drug thereof, wherein:

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR- R4 or
carbocyclyl; or R, and R, form an oxo;

R; and R, are each the same or different and independently
hydrogen or alkyl;

R is hydrogen or alkyl; R, and Ry are each the same or
different and independently hydrogen, alkyl, carbocyclyl, or
—C(—=O0)R,;; or R, and Ry, together with the nitrogen atom
to which they are attached, form an N-heterocyclyl;

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, —OR,, —NR- R4 or
carbocyclyl; or R, and R, form an oxo;

R,, and R, are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R;; or

R,, and R,,, together with the nitrogen atom to which they
are attached, form an N-heterocyclyl;

R, ; is alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or hetero-
cyclyl;

R,,and R are each the same or different and independently
hydrogen or alkyl;

R,sand R, are each the same or different and independently
hydrogen, C,-C,; alkyl, halo or fluoroalkyl, or

R, and R,, together with the carbon to which they are
attached form a carbocyclyl, heterocyclyl having at least one
oxygen ring atom or monocyclic heteroaryl; and
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R, is hydrogen, alkyl, alkoxy, hydroxy, halo or fluoroalkyl.

In certain embodiments of the compound having a struc-
ture represented by Formula (Ila), each of R;; and R, is
hydrogen.

In other embodiments, R,; is hydrogen and R,, is
—C(=O0)R,;, wherein R, ; is alkyl.

In other embodiments, each of R;, R,, R, and R, is
hydrogen.

In a specific embodiment, each of R, and R, is indepen-
dently hydrogen, halogen, alkyl or —OR, wherein Ry is
hydrogen or alkyl.

In further embodiments, each of R, and R, is hydrogen,
each of Ry, R,, R, and R, is independently hydrogen or
—OR,, wherein Ry is hydrogen or alkyl, R,s and R,,
together with the carbon to which they are attached form a
carbocyclyl, and R, is hydrogen, hydroxy or alkoxy.

In a further embodiments, R, is hydrogen, R, is
—C(—=O0)R,;, wherein R ; is alkyl, each of R}, R,, Ry and
R,, is independently hydrogen or —OR,, wherein Ry is
hydrogen or alkyl, R, and R, together with the carbon to
which they are attached form a carbocyclyl, and R, g is
hydrogen, hydroxy or alkoxy.

In another specific embodiment, R, and R |, together form
0X0.

In further embodiments, each of R, and R, is hydrogen,
each of R, and R, is independently hydrogen or —OR,,
wherein Ry is hydrogen or alkyl, Ry and R, together form
0x0, R, s and R, , together with the carbon to which they are
attached form a carbocyclyl, and R, 4 is hydrogen, hydroxy
or alkoxy.

In further embodiments, R, and R, together with the
carbon to which they are attached form cyclohexyl or
cycloheptyl, and R, is hydrogen or hydroxy.

Certain compounds disclosed herein have the structures
shown in Table 1. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.

TABLE 1
Example number  Structure Name
1 3-(3-(cyclohexylmethoxy)phenyl)propan-
1-amine
NH,

O

4,28, 29
NI,
0
oo
5
NI,
0
0

(R and/or S) 3-amino-1-(3-
(cyclohexylmethoxy)phenyl)propan-1-ol

3-amino-1-(3-(cyclohexylmethoxy)phenyl)
propan-1-one
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82

Example number

Structure

Name

6

o}

1-amino-3-(3-(cyclohexylmethoxy)phenyl)
propan-2-ol

3-(3-(cycloheptylmethoxy)phenyl)propan-
1-amine

3-amino-1-(3-
(cycloheptylmethoxy)phenyl)propan-1-ol

3-amino-1-(3-
(cycloheptylmethoxy)phenyl)propan-1-
one

1-((3-(3-aminopropyl)phenoxy)methyl)
cyclohexanol

1-((3-(3-aminopropyl)phenoxy)methyl)
cycloheptanol

1-((3-(3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexanol

1-((3-(3-amino-1-
hydroxypropyl)phenoxy)methyl)cycloheptanol

3-amino-1-(3-
(cycloheptylmethoxy)phenyl)
propan-1-one
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TABLE 1-continued

Example number  Structure Name

22 3-amino-1-(3-((1-
hydroxycyclohexyl)methoxy)
phenyl)propan-1-one

NH,
O
OH e}
19 N-(3-(3-(cyclohexylmethoxy)phenyl)-3-
hydroxypropyl)acetamide
H
N
’ g
¢}

34 3-amino-1-(3-

(cyclobutylmethoxy)phenyl)propan-1-ol
NH,
g
OH

35 3-amino-1-(3-
(cyclopentylmethoxy)phenyl)propan-1-ol
NH,
O/\O

OH
77 ~ N-(3-(3-(cyclohexylmethoxy)phenyl)-3-
O hydroxypropyl)-2-(2-(2-
k/o methoxyethoxy)ethoxy)acetamide
H
N
W(\O

e}

56 (1R,2R)-3-amino-1-(3-
(cyclopentylmethoxy)phenyl)-2-
methylpropan-1-ol

NH,
79 4-amino-2-(3-
(cyclohexylmethoxy)phenyl)butane-1,2-
OH diol
NH,
: O
OH
80 4-amino-2-(3-
(cyclohexylmethoxy)phenyl)butan-1-ol
NH,
: O
OH

78 3-(3-(cyclohexylmethoxy)phenyl)but-3-en-
1-amine
NH,
: O
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Example number

Structure

Name

81

73

74

75

48

49

60

61

71

NH,

NH,

NH,

OH

NH,

NH,

NH,

OH

O

I T T i

NH,

NH,

b

NH,

}

3-(3-(cyclohexylmethoxy)phenyl)butan-1-
amine

(18,28)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)-2-
methylpropan-1-ol

(1R,2R)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)-2-
methylpropan-1-ol

(1R,28)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)-2-
methylpropan-1-ol

3-amino-1-(3-(bicyclo[2.2.1Theptan-2-
ylmethoxy)phenyl)propan-1-ol

(1R,2R)-2-(aminomethyl)-1-(3-
(cyclohexylmethoxy)phenyl)butan-1-ol

3-(3-(cyclopropylmethoxy)phenyl)propan-
1-amine

3-(3-(cyclobutylmethoxy)phenyl)propan-
1-amine

3-amino-1-(3-
(cyclopropylmethoxy)phenyl)propan-1-ol
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Example number  Structure

Name

76

NH,

99
NH,
0
103
NH,
0

106
NH,
0

83
o NI,
0
on
122
N NI,
ﬁ/\o
&/ S
126
NI,
O
[ ] N
NI,
130
NI,
0
OH  NH
135

NH,

(18,2R)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)-2-
methylpropan-1-ol

3-(3-(cyclooctylmethoxy)phenyl)propan-1-
amine

3-(3-(cyclopentylmethoxy)phenyl)propan-
1-amine

3-amino-1-(3-
(cyclooctylmethoxy)phenyl)propan-1-ol

3-amino-1-(3-((tetrahydro-2H-pyran-2-
yl)methoxy)pheny!l)propan-1-ol

3-(3-(thiazol-2-ylmethoxy)phenyl)propan-
1-amine

3-(3-(cyclohexylmethoxy)phenyl)-3-
hydrazonopropan-1-amine

3-(3-(cyclohexylmethoxy)phenyl)-3-
hydroxypropanimidamide

1-((3-(3-
aminopropyl)phenoxy)methyl)cyclooctanol
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Example number  Structure Name
168 F 3-(3-(cyclohexylmethoxy)-5-
fluorophenyl)propan-1-amine
NH,
O
146 Br 3-amino-1-(2-bromo-5-
(cyclohexylmethoxy)phenyl)propan-1-ol
NH,
O
OH

147
OH
NH,
(6]
148
OH
W NH,
@.u \O

162
0 NI,
O
142 HO
NH,
O
169
NH,
(0]
F OH
F
170 O, O
-
NH,

O

(1,2-cis)-2-((3-(3-
aminopropyl)phenoxy)methyl)cyclohexanol

(1,2-trans)-2-((3-(3-
aminopropyl)phenoxy)methyl)cyclohexanol

3-(3-((tetrahydro-2H-pyran-2-
yDmethoxy)phenyl)propan-1-amine

(3-(3-aminopropyl)-5-
(cyclohexylmethoxy)phenyl)methanol

3-amino-1-(3-((4,4-
difluorocyclohexyl)methoxy)phenyl)propan-
1-ol

methyl 3-(3-aminopropyl)-5-
(cyclohexylmethoxy)benzoate
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Example number

Structure

Name

174

173

175

176

172

171

177

178

o>:o

o>:o

NH,
O
OH
o NH,
\O/©Y\/
OH
/©Y\/ NH,
OH
/@Y\/ NH,
OH
NH,
O
OH
NH,
/O/\o

OH
OH

NH,
0

OH

=
S
X o o
; /
Q @]

NH,

oH

(1,2-cis)-2-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexyl
acetate

(1,2-trans)-2-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexyl
acetate

(1,2-trans)-2-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexanol

(1,2-cis)-2-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexanol

(1,4-trans)-4-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexanol

(1,4-cis)-4-((3-((R)-3-amino-1-
hydroxypropyl)phenoxy)methyl)cyclohexanol

(18,28)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)propane-1,2-
diol

(1R,2R)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)propane-1,2-
diol
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TABLE 1-continued

Example number  Structure Name

179 OH (R)-3-(3-amino-1-hydroxypropyl)-5-
(cyclohexylmethoxy)phenol

O

NH,
O/\ OH
180 (18,2R)-3-amino-1-(3-
(cyclohexylmethoxy)phenyl)propane-1,2-
diol
NH,
O/\ OH
181 1-(3-(cyclohexylmethoxy)phenyl)-3-
(methylamino)propan-1-one
N
O ~
¢}
182 1-(3-(cyclohexylmethoxy)phenyl)-3-
(dimethylamino)propan-1-
N
0 ™~
¢}
184 4-(3-(cyclohexylmethoxy)phenyl)butan-1-
amine
O/\O NH,
185 2-(3-
(cyclohexylmethoxy)benzyloxy)ethanamine
O
O/\O ~ NH;
186 3-(3-(cyclohexylmethoxy)phenyl)-N-
methylpropan-1-amine
N
[ :|/ ~o0 ™~
187 1-(3-(cyclohexylmethoxy)phenyl)-3-
(methylamino)propan-1-ol
N
0 ™~
OH
188 1-(3-(cyclohexylmethoxy)phenyl)-3-
(dimethylamino)propan-1-ol
N
0 ~
OH
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TABLE 1-continued

Example number  Structure

Name

189
H
X CF,
o \ﬂ/
OH O
190
H
N NIL
o \[(
NH
191
H
N NI,
o \”/
OH NH
192
NH,
: O
O
~
193
NH,
O
F
194
O
NH,
: O
195
F
NIL
i O

(R)-N-(3-(3-(cyclohexylmethoxy)phenyl)-
3-hydroxypropyl)-2,2,2-trifluoroacetamide

1-(3-
(cyclohexylmethoxy)benzyl)guanidine

(R)-1-(3-(3-(cyclohexylmethoxy)phenyl)-
3-hydroxypropyl)guanidine

3-(3-(cyclohexylmethoxy)phenyl)-3-
methoxypropan-1-amine

3-(3-(cyclohexylmethoxy)phenyl)-3-
fluoropropan-1-amine

1-amino-3-(3-
(cyclohexylmethoxy)phenyl)propan-2-one

3-(3-(cyclohexylmethoxy)phenyl)-2-
fluoropropan-1-amine

In further embodiments, each of R, and R, is hydrogen,
each of R;, R,, Ry and R, is independently hydrogen or
—ORg, wherein R is hydrogen or alkyl, each of R, ; and R,
is independently hydrogen or C,-C,; alkyl, and R, is
hydrogen, hydroxy or alkoxy.

In further embodiments, R, ; is hydrogen, R, , is —C(—0)
R,;, wherein R ; is alkyl, each of R;, R,, Ry and R, is
independently hydrogen or —OR, wherein R is hydrogen
or alkyl, each of R4 and R, is independently hydrogen or
C,-C,; alkyl, and R, is hydrogen, hydroxy or alkoxy.

In another specific embodiment, R, and R |, together form
0XO0.

In further embodiments, each of R, and R, is hydrogen,
each of R, and R, is independently hydrogen or —ORg,

55

60

65

wherein Ry is hydrogen or alkyl, Ry and R, together form
oxo, each of R, s and R, is independently C,-C, ; alkyl, and
R,; is hydrogen, hydroxy or alkoxy.

In further embodiments, R, is hydrogen, R, , is —C(—0)
R,;, each of R, and R, is independently hydrogen or —ORg,
wherein Ry is hydrogen or alkyl, Ry and R, together form
oxo, each of R, s and R, is independently C,-C, ; alkyl, and
R, 1s hydrogen, hydroxy or alkoxy.

Certain compounds disclosed herein have the structures
shown in Table 2. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.
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Example
number Structure

Name

2
NH,

17
NH,
\i)/\o

OH
21
/©\/\/ NH;
O
OH
20
NH,
O
OH OH
23
NH,
O
OH (@]
30
NH,
O
OH OH
32
NH,
O
OH
33
)\/\ NHZ
O
39

N NH,
Y\/\O

3-(3-(2-propylpentyloxy)phenyl)propan-
1-amine

3-(3-(2-ethylbutoxy)phenyl)propan-1-

amine

3-amino-1-(3-(2-
propylpentyloxy)phenyl)propan-1-ol

+((-G-
aminopropyl)phenoxy)methyl)heptan-4-
ol

4-((3-(3-amino-1-
hydroxypropyl)phenoxy)methyl)heptan-
4-0l

3-amino-1-(3-(2-hydroxy-2-
propylpentyloxy)phenyl)propan-1-one

3-((3-(3-amino-1-
hydroxypropyl)phenoxy)methyl)pentan-
3-ol

3-((3-(3-
aminopropyl)phenoxy)methyl)pentan-3-
ol

3-(3-(isopentyloxy)phenyl)propan-1-
amine

4-(3-(3-
aminopropyl)phenoxy)butanamide
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TABLE 2-continued
Example
number Structure Name

40 3-(3-(2-methoxyethoxy)phenyl)propan-

1-amine
O NH.
SN 2

41 3-(3-(4-methoxybutoxy)phenyl)propan-

1-amine
O NH;
NN ’

42 3-(3-(4-
(benzyloxy)butoxy)phenyl)propan-1-
amine

O\/\/\ N
O

43 4-(3-(3-aminopropyl)phenoxy)butan-1-ol

HO\/\/\ NH,

O

44 3-(3-(pentyloxy)phenyl)propan-1-amine

\/\/\ NH,

O
45 3-amino-1-(3-(2-
ethylbutoxy)phenyl)propan-1-ol
N NE,
O
OH

72 (1R,2R)-3-amino-1-(3-(2-
ethylbutoxy)phenyl)-2-methylpropan-1-
ol

NH,
OH

54 3-amino-1-(3-phenethoxyphenyl)propan-

1-0l
NH,
55 (1R,2R)-3-amino-2-methyl-1-(3-(2-
propylpentyloxy)phenyl)propan-1-ol
NH,
70 3-(3-phenethoxyphenyl)propan-1-amine
NH,

66 (S)-1-amino-3-(3-(2-
ethylbutoxy)phenyl)propan-2-ol

67 (S)-1-amino-3-(3-(2-

NH,

propylpentyloxy)phenyl)propan-2-ol
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TABLE 2-continued
Example
number Structure Name
68 (R)-1-amino-3-(3-(2-
OH propylpentyloxy)phenyl)propan-2-ol
NH,
O
69 (R)-1-amino-3-(3-(2-
OH ethylbutoxy)phenyl)propan-2-ol
O
86 3-amino-1-(3-(2-
methoxyethoxy)phenyl)propan-1-ol
O NH.
SN o 2
OH
87 3-amino-1-(3-(pentyloxy)phenyl)propan-
1-0l
\/\/\ NH,
O
OH
88 3-amino-1-(3-(4-
methoxybutoxy)phenyl)propan-1-ol
O NH;
SN TN :
OH
96 3-(3-(3-phenylpropoxy)phenyl)propan-1-
amine
NH,
O
97 3-(3-(3-
(benzyloxy)propoxy)phenyl)propan-1-
amine
/\/\ NH,
O O
98 3-(3-(3-aminopropyl)phenoxy)propan-1-
ol
/\/\ NH,
HO O
102 3-(3-(2-
(benzyloxy)ethoxy)phenyl)propan-1-
amine
0. NH,
\/\O
107 3-amino-1-(3-

OH

(isopentyloxy)phenyl)propan-1-ol
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TABLE 2-continued
Example
number Structure Name
108 3-amino-1-(3-(3-
methoxypropoxy)phenyl)propan-1-ol
NH,
\O/\/\O
OH
109 3-amino-1-(3-(2-
hydroxyethoxy)phenyl)propan-1-ol
HO NH,
~N o
OH
110 3-amino-1-(3-(3-
hydroxypropoxy)phenyl)propan-1-ol
/\/\ NH,
HO O
OH
114 3-amino-1-(3-(4-
(benzyloxy)butoxy)phenyl)propan-1-ol
O\/\/\
O
OH
115 3-amino-1-(3-(5-
(benzyloxy)pentyloxy)phenyl)propan-1-
ol
o NN TN
OH
116 4-(3-(3-aminopropy!l)phenoxy)-N-
methylbutanamide
§ NH,
7~ WO ’
e}
117 4-(3-(3-aminopropyl)phenoxy)-N,N-
| dimethylbutanamide
N NH;
~ W\O ’
¢}
118 2-(3-(3-aminopropyl)phenoxy)ethanol
HO NH,
~— N o
131 3-amino-1-(3-(3-
(benzyloxy)propoxy)phenyl)propan-1-ol
/\/\ NH,
O O
OH
132 3-amino-1-(3-(2-
(benzyloxy)ethoxy)phenyl)propan-1-ol
e} NH,
~ TN o

OH
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TABLE 2-continued

Example
number Structure Name

136 3-(3-(5-
/@\/\/ (benzyloxy)pentyloxy)phenyl)propan-1-
amine
P UaN NH,

155 4-(3-(3-amino-1-

hydroxypropyl)phenoxy)-N-
% NI methylbutanamide
~ WO ’
¢} OH

150 2-(3-(3-aminopropyl)phenoxy)-1-

phenylethanol
NH,
O
OH

151 5-(3-(3-aminopropyl)phenoxy)pentan-1-
ol

/\/\/\ NH,
HO O

152 1-(3-(3-aminopropyl)phenoxy)-3-
methylbutan-2-ol
NH,
O
OH

149 4-(3-(3-amino-1-
hydroxypropyl)phenoxy)butanamide
H,N NH,
Y\/\O
¢} OH
157 4-(3-(3-amino-1-
| hydroxypropyl)phenoxy)-N,N-
X NI dimethylbutanamide
~ WO ’
¢} OH
158 1-(3-(3-amino-1-
hydroxypropyl)phenoxy)-3-methylbutan-
2-ol
NH,
O
OH OH
161 3-amino-1-(3-(2-hydroxy-2-
phenylethoxy)phenyl)propan-1-ol
NH,
O
OH OH
163 1-(3-(3-amino-1-
hydroxypropyl)phenoxy)pentan-2-ol
NH,
\/\I/\O
OH OH
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TABLE 2-continued
Example
number Structure Name
165 4-(3-(3-amino-1-
hydroxypropyl)phenoxy)butan-1-ol
HO\/\/\ NH,
O
OH
166 5-(3-(3-amino-1-
hydroxypropyl)phenoxy)pentan-1-ol
NN NH;
HO O
OH
167 1-(3-(3-aminopropyl)phenoxy)pentan-2-
ol
NH,
\/Y\O
OH
183 (3-(2-
propylpentyloxy)phenyl)methanamine
NH,
O
40

In certain embodiments of the compound of Formula (II),
X is —O—, and the compound has a structure of Formula
(IIb):

Formula (IIb)

R14 R15/©\ R] R2 Il{ll
Ri¢ N
%O O)$< \R12
R; R4

Ri7 Ry

as a tautomer or a mixture of tautomers, or as a pharma-
ceutically acceptable salt, hydrate, solvate, N-oxide or pro-
drug thereof, wherein:

R, and R, are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, or carbocyclyl;

R; and R, are each the same or different and independently
hydrogen or alkyl;

R,, and R, are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or —C(—O)R;; or

R,, and R,,, together with the nitrogen atom to which they
are attached, form an N-heterocyclyl;

R, is alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or hetero-
cyclyl;

45

50

55

60

65

R,, and R are each the same or different and independently
hydrogen or alkyl;

R,sand R, are each the same or different and independently
hydrogen, C,-C, ; alkyl, halo or fluoroalkyl, or R,; and R,
together with the carbon to which they are attached form a
carbocyclyl, heterocyclyl having at least one oxygen ring
atom or monocyclic heteroaryl; and

R, is hydrogen, alkyl, alkoxy, hydroxy, halo or fluoroalkyl.

In certain embodiments of a compound having the struc-
ture of Formula (IIb), each of R;, and R, is hydrogen.

In other embodiments, R;, is hydrogen and R,, is
—C(=O0)R,;, wherein R, ; is alkyl.

In other embodiments, each of R;, R,, R, and R, is
hydrogen.

In certain embodiments, each of R, and R, is hydrogen,
each of R, and R, is independently hydrogen or alkyl, each
of R;, R,, R, and R,5 is hydrogen, R, and R, together
with the carbon to which they are attached form a carbocy-
clyl, and R4 is hydrogen, hydroxy or alkoxy.

In certain specific embodiments, R, and R, together
with the carbon to which they are attached form cyclohexyl
or cycloheptyl, and R, 4 is hydrogen or hydroxy.

Certain compounds disclosed herein have the structures
shown in Table 3. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.
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TABLE 3
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Example number Structure

Name

26

18

52

53

57

58

64

O/©\O/\/ N

NH,
WO O/\/
OH
OH NH
2
0O O/\/
; NH,
o O/\/

2-(3-(cyclohexylmethoxy)phenoxy)
ethanamine

2-(3-
(cycloheptylmethoxy)phenoxy)ethanamine

1-((3-(2-aminoethoxy)phenoxy)methyl)
cyclohexanol

1-((3-(2-aminoethoxy)phenoxy)methyl)
cycloheptanol

®R)2-3-
(cyclopentylmethoxy)phenoxy)propan-1-
amine

®R)2-(3-
(cyclohexylmethoxy)phenoxy)propan-1-
amine

2-(3-
(cyclopropylmethoxy)phenoxy)ethanamine

2-(3-
(cyclobutylmethoxy)phenoxy)ethanamine

(8)-2-3-
(cyclopentylmethoxy)phenoxy)propan-1-
amine
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TABLE 3-continued
Example number Structure Name
65 (8)-2-(3-
(cyclohexylmethoxy)phenoxy)propan-1-
amine
NH,
O O
93 2-(3-
(cyclooctylmethoxy)phenoxy)ethanamine
NH,
o /\/ 2
104 2-(3-
(cyclopentylmethoxy)phenoxy)ethanamine
NH,
(0 O/\/
111 2-(3-((tetrahydro-2H-pyran-2-
yl)methoxy)phenoxy )ethanamine
e} NH,
(o) O/\/
154 2-(3-(cyclohexylmethoxy)-5-
methylphenoxy )ethanamine
NH,
O/\O O/\/
139 1-((3-(2-
aminoethoxy)phenoxy)methyl)cyclooctanol
OH
NH.
O/\ o/\/ 2
160 2-(5-(cyclohexylmethoxy)-2-
methylphenoxy )ethanamine
NH,
O/\O O/\/
164 2-(3-(cyclohexylmethoxy)-2-
methylphenoxy )ethanamine
NH,
O/\O O/\/
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In certain embodiments, each of R, and R, is hydrogen, Certain compounds disclosed herein have the structures
eachof R}, R,,R;, R, R,, and R, is hydrogen, each of R ¢
and R |, is independently hydrogen or C,-C, ; alkyl, and R ¢
is hydrogen, hydroxy or alkoxy.

In certain embodiments, each of R, ; and R, is indepen-

shown in Table 4. The example number refers to a specific

Example herein that describes the preparation of the com-

dently C,-C,; alkyl, and R, is hydrogen or hydroxy. pound having the structure/name shown.
TABLE 4
Example number Structure Name
25 2-(3-(2-propylpentyloxy)phenoxy)
ethanamine
NH,
0 O/\/
27 4-((3-(2-
aminoethoxy)phenoxy)methyl)heptan-
4-ol

e S
NH,

\ij/\o O/\/

31 3-((3-(2-
aminoethoxy)phenoxy)methyl)pentan-
3-0l

NH,
A/\O O/\/
OH

36 2-(3-(2-
ethylbutoxy)phenoxy)ethanamine
NH,
R/\O O/\/
46 2-(3-
)\/\ (isopentyloxy)phenoxy)ethanamine
NH,
(o) O/\/
47 @\/\ 2-(3-phenethoxyphenoxy)ethanamine
/[ :L NH,
0 O/\/
50 (R)-2-(3-(2-
ethylbutoxy)phenoxy)propan-1-amine
R/\ /E\/NHZ

51

(R)-2-(3-(2-
propylpentyloxy)phenoxy)propan-1-

: amine
/'\/ NH,
62 (8)-2-(3-(2-
ethylbutoxy)phenoxy)propan-1-amine
R/\ NH

63

(8)-2-(3-(2-

propylpentyloxy)phenoxy)propan-1-
amine
82 2-(3-(4-
Q methoxybutoxy)phenoxy)ethanamine
O NH.
NN o N
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TABLE 4-continued

Example number Structure Name
85 2-(3-(3-
methoxypropoxy)phenoxy)ethanamine
NH,
\O/\/\O O/\/
89 2-(3-(3-
phenylpropoxy)phenoxy )ethanamine
NH,
(0) O/\/
90 2-(3-(pentyloxy)phenoxy)ethanamine
NH,
\/\/\O O/\/
94 2-(3-(3-
(benzyloxy)propoxy)phenoxy)ethanamine
/\/\ /\/ NH,
(6] O O
95 3-(3-(2-aminoethoxy)phenoxy)propan-
1-0l
NH,
HO/\/\O O/\/
100 2-(3-(4-
(benzyloxy)butoxy)phenoxy)ethanamine
O\/\/\ N2
(o) O/\/
112 2-(3-(2-
O\/ (benzyloxy)ethoxy)phenoxy)ethanamine
O NH,
\/\O O/\/
113 2-(3-(2-
methoxyethoxy)phenoxy)ethanamine
O NH;
/ \/\ o O/\/ 2
133 4-(3-(2-aminoethoxy)phenoxy)-N-
/©\ methylbutanamide
H
N NH;
e Y\/\O o /\/ 2
(6]
134 2-(3-(5-
(benzyloxy)pentyloxy)phenoxy )ethan-
NI amine
2
O/\/\/\O O/\/
138 4-(3-(2-aminoethoxy)phenoxy)-N,N-

| dimethylbutanamide
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TABLE 4-continued
Example number Structure Name
141 2-(3-(2-aminoethoxy)phenoxy)ethanol
HO NH,
\/\O O/\/ 2
143 5-(3-(2-aminoethoxy)phenoxy)pentan-
1-0l
NH.
1o NN N Y
144 4-(3-(2-

LN NH,
WO o /\/

O

145
O\(\O/ :: \O/\/NH2

OH
153 /©\
NH,
)\/\O o N
OH

156

HO\/\/\ NH,

0 O/\/

159

\/\(\O NN

OH

aminoethoxy)phenoxy)butanamide

2-(3-(2-aminoethoxy)phenoxy)-1-
phenylethanol

1-(3-(2-aminoethoxy)phenoxy)-3-
methylbutan-2-ol

4-(3-(2-aminoethoxy)phenoxy)butan-
1-0l

1-(3-(2-aminoethoxy)phenoxy )pentan-
2-ol

Certain compounds disclosed herein have the structures
shown in Table 5. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.

TABLE 5

Example number Structure

Name

37
NH,
O
oH
38
OMe
NH,
O

3-amino-1-(3-
(benzyloxy)phenyl)propan-1-ol

3-(3-(2-
methoxybenzyloxy)phenyl)propan-1-
amine
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TABLE 5-continued

120

Example number Structure

Name

59

91

92

105

119

120

121

137

S

A\

Q

Cl

o

Cl

q 3¢

<

o}

o}

o}

77y

]
jus)

i

OH

’

NH,

NH,

Z
&

NH,

i

’

NH,

NH,

NH,

3-(3-(benzyloxy)phenyl)propan-1-amine

3-(3-(2,6-
dichlorobenzyloxy)phenyl)propan-1-
amine

3-amino-1-(3-(2-
methoxybenzyloxy)phenyl)propan-1-ol

3-amino-1-(3-(2,6-
dichlorobenzyloxy)phenyl)propan-1-ol

3-(3-(4-methylbenzyloxy)phenyl)propan-
1-amine

3-(3-(4-chlorobenzyloxy)phenyl)propan-
1-amine

3-(3-(4-
methoxybenzyloxy)phenyl)propan-1-
amine

3-(3-(2,6-
dimethylbenzyloxy)phenyl)propan-1-
amine
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Certain compounds disclosed herein have the structures
shown in Table 6. The example number refers to a specific

TABLE 6

122

Example herein that describes the preparation of the com-
pound having the structure/name shown.

Example number Structure

Name

| J SN
(e
84
al
101 o
[ j/ 07 : o NS e
140 /O\

2-(3-(benzyloxy)phenoxy)ethanamine

2-(3-(2,6-
dichlorobenzyloxy)phenoxy)ethanamine

2-(3-(2-
methoxybenzyloxy)phenoxy)ethanamine

2-(3-(2,6-
dimethylbenzyloxy)phenoxy ethanamine

35

Certain compounds disclosed herein have the structures
shown in Table 7. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.

TABLE 7
Example number Structure Name
123 2-(3-
(cyclohexylmethoxy)phenylthio)ethanamine
NH,
(0) S /\/
124 2-(3-
(cyclohexylmethoxy)phenylsulfinyl)ethan-
NH amine
2
0 ﬁ N
(6]
125 2-(3-

(cyclohexylmethoxy)phenylsulfonyl)ethan-
amine
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TABLE 7-continued

Example number Structure Name

128 N!-(3-(cyclohexylmethoxy)phenyl)-Ni-

methylethane-1,2-diamine
NH,
o T/\/

129 NL(3-
(cyclohexylmethoxy)phenyl)ethane-1,2-
diamine

NH,
o g/\/

Certain compounds disclosed herein have the structures
shown in Table 8. The example number refers to a specific
Example herein that describes the preparation of the com-
pound having the structure/name shown.

TABLE 8
Example number Structure Name
127 2-amino-1-(3-
(cyclohexylmethoxy)phenyl)ethanol
0 NH,
OH
196 4-(3-(cyclohexylmethoxy)phenyl)but-3-
yn-1-amine
O %
NH,
197 3-(3-(cyclohexylmethoxy)phenyl)prop-2-
yn-1-amine
O
% NH,
198 F 3-(3-(cyclohexylmethoxy)-5-
fluorophenyl)prop-2-en-1-amine
P NH,
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In an additional embodiment is a compound selected

from:

NH;,

44
¢

Me

NH,,

=
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o
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NH;,
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{7

NHy,
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]
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709 ¢
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NH,,

NH;,

NH,,

]
jus)

3 Y

10
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126

-continued
OH

NH»,

£
o

Me

@

£
Z\_i
Q

=

=

@

< &

o}

39
%3

OH
NH,,
: O
NH,,
O/\O O/\/
OH
NHy,
U\O
NH,,
U\O O/\/
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OH
NH,,
Me/j/\o 5 Me
Me Me
10
Me Me
NH,, 2 NH,
Me/j/\o O)\/ Me 0 O/\/
Me 13 Me
OH
Me NH,, Me
0 20
Me Me
Me Me
Me )\/NHZ, 25 Me 2 NIL,
0 0 0 0 NS
Me Me

OH

NH,,

e}

49

NH,,

e}

SIS

OH

NH;,

e}

S

30

35

40

45

55

60

NH,,
o O/\/ 2.

||||||§

NH,,
o O/\/ 2.

Me
= NH,,
o O/\/
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NHy,
Me O
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130

-continued

NHy,
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NHAc,
Me O
OH
Me

NHAc,
O
OH
Me NHAc,
O
Me OH
NHAc or
O
OH
NHAc.
O
OH

HO
NH,,
Me O
Me
HO
NH,,
Me O
OH
Me
OH
Me NH,,
O
Me
OH
Me NH,,
O
Me OH

HO
NH,,
O
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-continued

HO
NH;,

3

OH

OH
PN NH,
O
OH
PN NH,
O
OH
OH
NH,
O
OH

@,

NH;,

OH

OH
HO
NHo,
Me O
Me
HO
NH,,
Me /j/\o o /\/
Me
OH
OH
Me NH,,
O
Me

Me NH,,
0 O/\/
Me
OH
HO
NH,,
O
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Me
HO HO )\/
NH,, NH,,
OH 10 OH
OH OH
NH,, NH,,
/\O LN o
15
Me
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NH,, NH,,
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20
OH OH
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35
OH
HO OH
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136
-continued
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NHy,

HO
NHAc,
Me O

oH
Me

OH
NHAc,
0
OH

OH
Me NHAc,

Me OH

OH
NHAc or
(@)
OH
HO
NHAc.
(0]
OH

In an additional embodiment is a compound selected from

the group consisting of:
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DEFINITIONS

As used in the specification and appended claims, unless
specified to the contrary, the following terms have the
meaning indicated:

As used herein and in the appended claims, the singular
forms “a,” “and,” and “the” include plural referents unless
the context clearly dictates otherwise. Thus, for example,
reference to “a compound” includes a plurality of such
compounds, and reference to “the cell” includes reference to
one or more cells (or to a plurality of cells) and equivalents
thereof known to those skilled in the art, and so forth. When
ranges are used herein for physical properties, such as
molecular weight, or chemical properties, such as chemical
formulae, all combinations and subcombinations of ranges
and specific embodiments therein are intended to be
included. The term “about” when referring to a number or a
numerical range means that the number or numerical range
referred to is an approximation within experimental vari-
ability (or within statistical experimental error), and thus the
number or numerical range may vary between 1% and 15%
of the stated number or numerical range. The term “com-
prising” (and related terms such as “comprise” or “com-
prises” or “having” or “including”) is not intended to
exclude that in other certain embodiments, for example, an
embodiment of any composition of matter, composition,
method, or process, or the like, described herein, may
“consist of” or “consist essentially of” the described fea-
tures.
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“Amino” refers to the —NH, radical.

“Cyano” refers to the —CN radical.

“Nitro” refers to the —NO, radical.

“Oxa” refers to the —O— radical.

“Ox0” refers to the —O radical.

“Thioxo” refers to the —S radical.

“Imino” refers to the —N—H radical.

“Hydrazino” refers to the —N—NH,, radical.

“Alkyl” refers to a straight or branched hydrocarbon chain
radical consisting solely of carbon and hydrogen atoms,
containing no unsaturation, having from one to fifteen
carbon atoms (e.g., C,-C, 5 alkyl). In certain embodiments,
an alkyl comprises one to thirteen carbon atoms (e.g.,
C,-C,; alkyl). In certain embodiments, an alkyl comprises
one to eight carbon atoms (e.g., C,-Cg alkyl). In other
embodiments, an alkyl comprises five to fifteen carbon
atoms (e.g., C5-C, 5 alkyl). In other embodiments, an alkyl
comprises five to eight carbon atoms (e.g., C5-Cg alkyl). The
alkyl is attached to the rest of the molecule by a single bond,
for example, methyl (Me), ethyl (Et), n-propyl, 1-methyl-
ethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylethyl
(t-butyl), 3-methylhexyl, 2-methylhexyl, and the like.
Unless stated otherwise specifically in the specification, an
alkyl group is optionally substituted by one or more of the
following substituents: halo, cyano, nitro, oxo, thioxo, trim-
ethylsilanyl, —OR?% —SR% —OC(O)—R%, —N(R%),,
—C(O)R?, —C(O)OR?, —C(O)N(RY),, —N(R“)C(O)OR?,
—N(R)C(O)R?*, —NRHS(O)R* (where t is 1 or 2),
—S(0),0R” (where t is 1 or 2) and —S(O) N(R?), (where t
is 1 or 2) where each R” is independently hydrogen, alkyl,
fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, het-
erocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl.

“Alkenyl” refers to a straight or branched hydrocarbon
chain radical group consisting solely of carbon and hydro-
gen atoms, containing at least one double bond, and having
from two to twelve carbon atoms. In certain embodiments,
an alkenyl comprises two to eight carbon atoms. In other
embodiments, an alkenyl comprises two to four carbon
atoms. The alkenyl is attached to the rest of the molecule by
a single bond, for example, ethenyl (i.e., vinyl), prop-1-enyl
(i.e., allyl), but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and
the like. Unless stated otherwise specifically in the specifi-
cation, an alkenyl group is optionally substituted by one or
more of the following substituents: halo, cyano, nitro, oxo,
thioxo, trimethylsilanyl, —OR?®, —SR% —OC(O)—R*,
—N([R,, —C(O)R*, —C(0O)OR?, —C(O)N(R),, —N(R%)
C(0O)OR?, —N(RMC(O)R*, —NRS(O) R* (where t is 1 or
2), —S(0),0R* (where t is 1 or 2) and —S(O)N(R),
(where tis 1 or 2) where each R is independently hydrogen,
alkyl, fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or het-
eroarylalkyl.

“Alkynyl” refers to a straight or branched hydrocarbon
chain radical group consisting solely of carbon and hydro-
gen atoms, containing at least one triple bond, having from
two to twelve carbon atoms. In certain embodiments, an
alkynyl comprises two to eight carbon atoms. In other
em